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A time of transformative change
With the American Medical Association “Accelerating Change in Medical Education” initiative  
approaching the end of its first five years, it’s time to celebrate our considerable achievements  
while turning our attention to the work ahead and our future path forward. 

We begin this new phase by building on the tremendous momentum we’ve already created.  
We have no intention of slowing down as we lay the groundwork for another productive five  
years and beyond. 

For many years there has been general consensus that medical education—based largely on an 
educational model more than a century old—has needed to change in order to address significant 
gaps in physician training and prepare new doctors to practice effectively in our 21st century  
health systems.

To help fill these gaps, and as part of its larger strategic focus to improve our nation’s health, the 
AMA launched the “Accelerating Change in Medical Education” initiative in 2013. After awarding 
initial grants to 11 medical schools from across the country, the AMA brought these schools  
together to form the AMA Accelerating Change in Medical Education Consortium—a unique,  
innovative collaborative that allowed for the sharing and dissemination of groundbreaking  
ideas and projects. 

In 2016 the AMA awarded grants to another 21 schools. Today, the 32-member consortium,  
which represents almost one-fifth of allopathic and osteopathic medical schools, is delivering  
forward-thinking educational experiences to approximately 19,000 medical students—students 
who will provide care to a potential 33 million patients annually. 

But there is still more work to be done. 

As consortium members continue to implement bold ideas and demonstrate a deep commitment 
to creating the medical schools of the future, their solutions are being disseminated to the greater 
academic community. These pioneering efforts are facilitating the widespread adoption of new 
ideas. 

The consortium’s vision, however, extends well into the future. Working with entities from across  
the physician education continuum, including graduate and continuing medical education, the  
consortium is actively promoting the concept of lifelong physician learning. The consortium  
regularly hosts meetings and activities with national stakeholders in medical education—including 
the Association of American Medical Colleges, the Accreditation Council for Graduate Medical  
Education, the Liaison Committee on Medical Education, the Federation of State Medical Boards,  
the National Board of Medical Examiners, the National Center for Interprofessional Practice and  
Education, and the National Resident Matching Program. These rich, varied perspectives have in-
spired creative thinking and provided important input on how best to design medical school  
curriculum for sustainable transformation.

This report is not an exhaustive list of the consortium schools’ many achievements. Rather, it  
presents some of the best innovations emerging and captures the inspiring, collaborative effort 
involved in this exciting and challenging journey to reimagine physician education from the  
ground up. 



On the following pages you will learn how the consortium is evaluating its impact so that  
evidence-based, best practices can be developed, evaluated, shared and implemented across  
all medical schools. You will also learn how member schools have implemented:

• Health systems science, the third pillar of 
medical education

• Curriculum on leadership, telemedicine, 
social determinants of health, patient safety 
and quality

• Faculty development on these subjects

• Electronic health record systems designed  
for teaching

• Databases built to support education on 
population health

• Technology to teach communication skills 
across language barriers

• Value-added opportunities for medical  
students

• Programs that embed medical students  
long term with community health entities

• Interprofessional education

• Flexible competency-based pathways

• The master adaptive learner model

• Improved transitions to residency

Dozens of papers in peer-reviewed scientific journals (see annotated bibliography) and hundreds 
of presentations at medical education and health professions meetings are clear evidence of the 
impact the consortium’s work is already having. 

I would like to thank consortium member schools, and those at the AMA including our CEO and  
Executive Vice President James L. Madara, MD, and our AMA Board of Trustees, who have been  
integral to the success of these projects. As we move into the next phase, the AMA will continue  
its strong commitment to support a community of innovation in medical education through the 
consortium, as well as new funding initiatives to support the transition from medical school to  
residency training and beyond.

No one entity, organization, school, university or academic institution has all the solutions for 
reforming medical education. Together we can address today’s challenges and make a positive, 
meaningful difference in how future physicians are trained.

Join us as we continue the inspiring journey to change medical education for the better and,  
in turn, improve our nation’s health.

Susan E. Skochelak, MD, MPH 
Group vice president 
Medical Education, AMA
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Evaluating the impact of the AMA Accelerating 
Change in Medical Education Consortium
The plan to measure the effectiveness of the consortium’s 
activities

Evaluation, as a means to measure success, has been a pivotal 
piece of the AMA’s “Accelerating Change in Medical Educa-
tion” initiative since its inception. The AMA knew that fund-
ing projects and simply assuming those projects would be 
successful wasn’t enough. The consortium needed a way to 
define success and needed to know what it looked like. It was 
vital to develop a plan that would allow the consortium to 
measure each project’s cost-effectiveness and whether or  
not expected outcomes were attained. 

To begin, every school was required to submit an individual 
evaluation plan as part of the application process to join the 
consortium. Later, once the consortium was up and running, 
it created a group evaluation plan, incorporating several key 
components. The goal of its evaluation plan was two-fold:

(1) Ensure learner readiness to succeed in our health care 
system 

(2) Implement sustainable transformation in our  
medical education system 

ENSURING LEARNER READINESS
Evaluation of learner readiness included a knowledge  
examination to assess mastery of health systems science  
core content and shared standardized patient cases that  
measured system competencies. 

The consortium collaborated with the National Board of  
Medical Examiners (NBME) to develop the first subject  
examination in health systems science. This exam was 
available to all consortium schools for no cost during the 
2016/2017 and 2017/2018 academic years or until 7,000 
exams were administered. Initial research using the  
examination showed students who had participated in  
health systems science relevant curriculum in medical  
school performed better on the examination than those 
who did not receive the innovative curriculum.

The subject examination is undergoing iterative devel- 
opment with the ultimate goal of serving as an assessment  
of content included in the consortium’s Health Systems  
Science textbook. The initial 2.5 hour, 100-item exam  
covered patient safety, quality improvement, evidence- 
based medicine and teamwork. Social determinants of  
health and informatics were added for the 2017/2018  
administration. The exam can be ordered through NBME  
like any other subject exam. 

The standardized patient cases shared across schools  
included the following: 

(1) High-value cost-conscious care OSCE case by Mayo 
Clinic School of Medicine: The student must participate 
in a high-value care discussion with a patient who has 
acute back pain with musculoskeletal features and is 
requesting spine imaging. 

(2) Interprofessional education OSCE case by Warren  
Alpert Medical School at Brown University:  
The student must interact with a pharmacist by phone 
and a nurse in-person to discharge a patient with high 
blood sugar, a new insulin prescription and who needs 
insulin teaching.

(3) Patient handover OSCE case by University of Chicago 
Pritzker School of Medicine: The student must hand 
over three patients to a distracted resident. 

The AMA also is working with the Accreditation Council for 
Graduate Medical Education (ACGME) to pilot a longitudinal 
research study to follow students who graduate from con-
sortium member schools and measure milestones related to 
consortium innovations. Additionally, the AMA is working 
with the University of Utah to create a standardized program 
director survey that focuses on health systems science  
content and adapt the University of Utah’s work in defining 
the value proposition for medical education to future  
evaluation plans.

IMPLEMENTING SUSTAINABLE TRANSFORMATIONS
The AMA contracted with qualitative researchers from the 
University of Illinois, Chicago, on a project to help determine 
the sustainability of transformation within consortium medi-
cal schools. The project yielded positive results regarding:

• Successful implementation of innovation through  
different change management strategies

• Development of infrastructure to maintain the  
innovation after funding was completed

• Favorable reception of the innovative projects by  
educational and health system leaders

• The role of the AMA and the consortium in  
facilitating the success of the schools’ projects

The consortium also has been closely tracking the dissemina-
tion of innovations developed at member schools to schools 
both within and outside of the consortium. This tracking  
includes noting as many points of contact as possible  
between consortium and non-consortium schools, ranging 
from initial conversations to full adoption of various inno-
vations by other institutions. For example, five schools have 
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completed the “cost-conscious care” standardized patient 
case developed at the Mayo Clinic School of Medicine. Two 
are administering Brown’s “interprofessional education OSCE” 
case and, as of July 31, 2017, eight institutions have adopted 
the Regenstrief EHR Clinical Learning Platform originally 
developed by Indiana University School of Medicine. Two 
schools have adopted the patient Room of Horrors from the 
University of Chicago Pritzker School of Medicine.

1  Elliott VS. Hospitals’ new physician leaders: Doctors wear multiple medical hats. American Medical News. April 4, 2011. http://www.amednews.com/article/20110404/busi-
ness/304049965/4/. Accessed June 7, 2017.

Member schools of the consortium have published dozens of 
papers listed in the annotated bibliography included in this 
monograph and made dozens of presentations at high-profile 
conferences. Hundreds of medical education leaders attend 
the consortium’s biennial conference. Thousands of copies 
of the Health Systems Science textbook, which was written by 
consortium experts and published by Elsevier in 2016, have 
been sold around the world.

Creating physician leaders
Physicians need the skills to lead change that will shape 
the modern health care system.

Reducing readmissions, improving safety and quality, imple-
menting electronic health records and creating new health 
care delivery models1—these are some of the challenges 
health systems deal with every day. Physicians need leader-
ship skills now more than ever in order to find solutions to 
these complex issues. While having physicians in executive 
or leadership roles within health care settings is nothing 
new, how these roles are created and defined has changed 
significantly. True physician leadership has become less about 
being at the top of the health care system hierarchy and more 
about being a collaborative leader who, with others, can help 
implement change in teams, effectively communicate at all 
levels, and be creative and effective in leading meaningful 
change across medicine.

The University of California, San Francisco, School of  
Medicine (UCSF), the University of Michigan Medical School 
(UofM), and Dell Medical School at the University of Texas 
at Austin (DMS) are three of the member schools of the AMA 
Accelerating Change in Medical Education Consortium whose 
projects include a significant focus on teaching medical stu-
dents the skills they need to become physicians who are able 
to lead in multiple capacities.

BUILDING A BRIDGE
UCSF joined the consortium in 2013. Its “Bridges Curriculum,” 
a three-phase, fully integrated curriculum delivered over four 
years, launched in 2016 and is crafted to enable students to 
contribute to improving health care outcomes as they learn 
to work within complex systems and advance science for  
future generations of patients. All 21st century physicians, 
and especially physician leaders, need to be adept in inquiry 
—the ability to identify the limits of current knowledge, 
formulate key questions and apply research tool-based 
strategies for seeking answers. UCSF has students begin 
developing these inquiry skills during the first year of medical 
school through a case-based core inquiry curriculum in which 
facilitated small group sessions guide students in developing 
knowledge and skills in each of the domains of science and 
applying these skills to help solve important health care and 

scientific challenges. In addition, a two-week inquiry immer-
sion block offers fundamental didactics, selective mini- 
courses and active team-based learning opportunities. In the 
final curriculum phase, students choose a domain of science 
in which to complete their deep inquiry, exploring scholarly 
work in partnership with a team of UCSF researchers.

UCSF is one of the consortium schools that has embraced  
the teaching of adaptive leadership as a core curricular  
component. Adaptive leadership is based on the concept  
of leading “the many by the many,” rather than leadership of 
“the many by the few.” Applied to medicine, leadership is seen 
as a complex dynamic, involving all those who participate 
within the care process. The theory calls for skills, attributes 
and roles that are additional to the demands of traditional 
leadership. In the Bridges Curriculum, after a classroom-based 
primer in health professions communication, interprofes-
sional care and leadership, small teams of first-year medical 
students are embedded longitudinally in a clinical microsys-
tem, which is defined as the combination of a small team of 
people who work together on a regular basis, or as needed,  
to provide care and the individuals who receive that care.  
The clinical microsystem experience provides situated,  
team-based medical student learning while those same  
medical students contribute to the microsystem’s quality 
improvement work. Additionally, a robust longitudinal  
curriculum in practice-based learning and development, 
guided by a faculty coach, supports adaptive learning in all 
domains, including leadership.

GRADUATING LEADERS
UofM joined the consortium in 2013 and has been trans-
forming its curriculum ever since. The goal of UofM’s revised 
curriculum is to graduate physician leaders who will improve 
health care at a patient and system level. Medical students 
are assigned to an M-Home learning community for their 
four years of medical school. They achieve competency in 
leadership through activities that are integrated with other 
core curricular components while developing change man-
agement experience in health care scholarly concentrations 
called “Paths of Excellence.” 

http://www.amednews.com/article/20110404/business/304049965/4/
http://www.amednews.com/article/20110404/business/304049965/4/
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The program begins with medical students developing an 
understanding of their own values and capabilities and how a 
team’s functioning is enhanced by the diversity of values and 
strengths that others bring to the table. Health care system 
experiences start on the first day of school. Medical students 
learn from other health professionals along with students 
from other health professions schools. 

The UofM curriculum also includes tailored leadership coach-
ing and participation in day-long exercises where students 
work together—using their own leadership traits—to design 
and propose solutions to health care problems and work on 
tasks toward a common goal. Students also participate in 
quarterly seminars and workshops that build their skills  
within each of the four leadership competency domains—
teamwork, communication, problem solving and systems 
thinking—that were developed at UofM along with mile-
stones for assessing the development of these skills. This  
developmental arc is tracked in a matrix portfolio that  
captures student progress in all aspects of the curriculum,  
co-curriculum and extra-curricular activities. In addition, 
UofM is measuring leadership development using an  
internally developed leadership inventory scale and 360- 
degree evaluations. 

LEADING A REVOLUTION
DMS joined the consortium in 2016. The mission of this new 
medical school, which matriculated its first class in 2016, is to 

1 Office of the National Coordinator for Health Information Technology. ‘Office-based Physician Electronic Health Record Adoption,’ Health IT Quick-Stat #50. dashboard.healthit.
gov/quickstats/pages/physician-ehr-adoption-trends.php. December 2016. Accessed Aug. 4, 2017.

2 Henry, J., Pylypchuk, Y., Searcy T. & Patel V. (May 2016). Adoption of Electronic Health Record Systems among U.S. Non-Federal Acute Care Hospitals: 2008-2015. ONC Data Brief, 
no.35. Office of the National Coordinator for Health Information Technology: Washington DC.

3 Welcher CM, Hersh W, Takesue B, Elliott VS, Hawkins RE. Barriers to Medical Students’ Electronic Health Record Access Can Impede Their Preparedness for Practice. Academic 
Medicine. http://journals.lww.com/academicmedicine/Abstract/publishahead/Barriers_to_Medical_Students__Electronic_Health.98156.aspx. Accessed July 28, 2017.

revolutionize how people get and stay healthy by educating 
leaders who transform health care. To that end, the school is 
designing, implementing and evaluating a leadership curric-
ulum through the principles of servant leadership, collabo-
rative leadership and adaptive expertise. Servant leadership 
means serving takes priority over leading. Collaborative 
leadership is defined as leading across organizational and 
functional boundaries. Adaptive experts focus on accuracy, 
efficiency, innovation and creativity and have the attitude 
and aptitude to recognize the opportunity and necessity 
for invention. They appreciate their own knowledge, but 
also realize how little they know in comparison to all there 
is to know. They constantly question their own assumptions 
and feel comfortable doing so. They avoid strong emotional 
attachments to any set of beliefs. 

The leadership curriculum at DMS is integrated in all four 
years of medical school. Students receive a core leadership 
curriculum, as well as the opportunity to pursue a leadership 
path created for each student based on his or her experiences 
and interests. In the third year of medical school—the innova-
tion, leadership and discovery year—students have opportu-
nities to pursue translational research, health care redesign, 
population health and basic science research, scholarship and 
dual degrees with a focus on leading change in their area of 
study. The opportunity to experience this unique curriculum 
will produce students with notable collaborative and adap-
tive leadership abilities and generative thinking skills that 
promote systems improvement. 

Creating an EHR designed for teaching
With EHRs becoming standard in health care, medical 
schools are creating and using novel ways to incorporate 
informatics skills into the curriculum.

Electronic health records (EHRs) have become ubiquitous.  
In 2004, 20.4 percent of all office-based physicians had an 
EHR. By 2015, this number increased to 86.9 percent.1 In 2011, 
71.9 percent of hospitals had a certified EHR. This number 
grew to 96 percent or nearly all hospitals in 2015.2 Despite 
this, medical students frequently have inconsistent access to 
EHRs at clinical training sites and often do not receive specific 
instruction—beyond very basic software training—about 
using an EHR in practice.3 This is like an architecture student 
learning how to design almost exclusively with paper, pencils, 
a drafting board, a T-square, a couple of plastic triangles and  
a compass—only receiving minimal instruction on computer- 
aided design (CAD) programs; then, being expected to  
expertly use CAD to its full potential on a daily basis once  
out in the workplace.

In order to address this gap in medical student preparation to 
practice in a modern health care system, Indiana University 
School of Medicine (IUSM), a member of the AMA Accelerat-
ing Change in Medical Education Consortium, in conjunction 
with the Regenstrief Institute, developed the Regenstrief EHR 
Clinical Learning Platform. This EHR, designed specifically for 
teaching, is being incorporated into the curriculums at IUSM, 
the University of Connecticut School of Medicine (UConn) 
and Sidney Kimmel Medical College at Thomas Jefferson  
University (both of which are consortium member schools), 
as well as being adopted at additional non-consortium 
schools and institutions.

CLONING AN EHR 
IUSM, which joined the consortium in 2013, has created a 
teaching electronic medical record system (tEMR) that is  
a clone of an actual clinical EMR, using de-identified and  
misidentified real data on more than 10,000 patients.  

http://dashboard.healthit.gov/quickstats/pages/physician-ehr-adoption-trends.php
http://dashboard.healthit.gov/quickstats/pages/physician-ehr-adoption-trends.php
http://journals.lww.com/academicmedicine/Abstract/publishahead/Barriers_to_Medical_Students__Electronic_Health.98156.aspx
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This tEMR allows medical students, starting in week one 
of medical school, to write notes and orders, view data on 
patients and access just-in-time information links. It provides 
a safe and realistic health system environment from which 
to learn and practice clinical decision-making skills and is 
a resource to address learning gaps and assist students in 
meeting competency-based expectations. Students work 
within a virtual health system and use the tEMR to identify 
errors and patient safety issues, initiate quality improvement 
and measure the success of these efforts, explore the poten-
tial for personalized medicine and gain comfort in comparing 
their own practice patterns with those of their peers. 

Students “care” for a panel of e-patients and, blinded to the 
real care provided, have the ability to compare their diagno-
sis and treatment recommendations to those of their health 
student colleagues and to the actual attending provider, as 
well as experience firsthand the utility, power, versatility and 
challenges of using health information technology to deliver 
cost-effective, quality health care. Additionally, a cadre of 40 
actors has been trained to simulate the e-patients included 
in the tEMR in specific health care scenarios for face-to-face 
learning encounters.

In April 2017, IUSM’s tEMR was launched as the Regenstrief 
EHR Clinical Learning Platform and made more widely  
available to other medical schools, as well as institutions  
educating other health care professionals. 

EXPANDING THE EHR
UConn joined the consortium in 2016. It has incorporated 
the Regenstrief EHR Clinical Learning Platform into its new 
“MDelta” curriculum. In addition to plans to incorporate the 
EHR throughout all four years of medical school, UConn 

1 Diamond CC, Mostashari F, Shirky C. Collecting And Sharing Data For Population Health: A New Paradigm. Health Affairs. March/April 2009 vol. 28no.2 454-466.

2 Masland MD, Lou C, Snowden L. Use of Communication Technologies to Cost-Effectively Increase the Availability of Interpretation Services in Healthcare Settings. Telemedicine 
Journal and E-Health. 2010 Jul; 16(6):739–745.

3 Sood S, Mbarika V, Jugoo S, et al. What Is Telemedicine? A collection of 104 peer-reviewed perspectives and theoretical underpinnings. Telemedicine Journal and E-Health. 
2007;13(5):573-590.

has expanded the IUSM registry of real de-identified and 
misidentified patients with its collection of virtual patients 
and families to further develop this learning platform. These 
patients and families are specifically configured for educa-
tional purposes with the capacity for clinical interaction over 
time, affording opportunities for virtual longitudinal care. 
This platform also allows educators to transition families to 
various points in time. So, the patient a student sees in year 
one of the curriculum at age 12 can be revisited as an adult 
in year four. Additionally, by anonymously rendering such a 
large number of cases, students are able to explore, review 
and research population health and health policy issues.

INTEGRATING THE EHR INTO CURRICULUM
Sidney Kimmel Medical College at Thomas Jefferson Uni-
versity joined the consortium in 2016 and is in the process 
of integrating the Regenstrief EHR Clinical Learning Platform 
into its “JeffMD” curriculum and the Thomas Jefferson Uni-
versity Health Mentors Program. Jefferson’s Health Mentors 
Program is an interprofessional health care delivery team 
educational experience that all Jefferson College of Medi-
cine, College of Nursing, College of Pharmacy and College 
of Health Professions students participate in during their 
first two years. Jefferson is developing a pilot program using 
cases that pair patient data from the learning platform to new 
standardized patient cases. Students will be able to experi-
ence longitudinal care collected over a decade combined 
with short “live” encounters with standardized patients. The 
learning platform is used to teach students how to use an 
EHR for documenting patient medical history, develop and 
assess student history and physical exam skills, provide an 
educational extension of the standardized patient-training 
experiences, and create an opportunity to model best patient 
communication skills while using the EHR in the exam room. 

Taking advantage of technology to tackle health  
care’s toughest problems
Medical schools are identifying ways to use technology to 
address population health, cross communication barriers 
and increase access to care.

Electronic health records are not the only technological inno-
vation changing and enhancing the way physicians deliver 
quality care to patients. To improve population health and 
better participate in quality-based payment models,1 practic-
es are turning to population and system databases to learn 
more about the communities they serve. Physicians are using 
mobile technology in novel ways and are increasingly able 
to cross communication barriers in order to provide care.2 

Telemedicine, a growing field across the country, is increasing 
access to health care, particularly in rural areas.3

New York University School of Medicine (NYU), the Univer-
sity of Texas Rio Grande Valley School of Medicine (UTRGV), 
and the University of North Dakota School of Medicine and 
Health Sciences (UND) are three member schools of the AMA 
Accelerating Change in Medical Education Consortium whose 
projects include a significant focus on incorporating various 
technological innovations into medical education in order to 
address some of medicine’s longstanding challenges.
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HARNESSING BIG DATA
NYU, which joined the consortium in 2013, created “Health 
Care By the Numbers,” a flexible, technology-enabled curric-
ulum to train medical students in using big data—extremely 
large and complex data sets—to improve care coordination, 
health care quality and the health of populations. This  
three-year blended curriculum is founded on patient panel 
databases derived from de-identified data gathered from 
NYU Langone’s outpatient physician practices and govern-
ment-provided open data from the 2.5 million patients  
admitted each year to New York State hospitals. A total  
of over five million de-identified patient level records are 
available for student projects. Students can explore every 
inpatient admission by DRG code, providers, charges or  
hospitals. The data set is continually expanded and refined. 

Medical students develop their skills in examining data across 
panels of patients, recognize the strengths and pitfalls of 
analyzing big clinical databases, and demonstrate an ability 
to work with large data sets to answer clinical questions and 
improve care quality. Medical students work in pairs to iden-
tify clinical hypotheses generated by the data set and wrestle 
with the questions associated with using big data, such as: 
Can a large retrospective N obviate the need for prospective 
sampling? When does the “messiness” of big data matter? 
When a correlation in a big data set is identified, how should 
it be investigated? The technology infrastructure for the NYU 
Health Care by the Numbers curriculum is open to the public 
at: http://ace.iime.cloud.

COMMUNICATING THE MESSAGE
UTRGV School of Medicine joined the consortium in 2016.  
Its project incorporates tablet computers into a curriculum 
that aims to develop and implement educational models  
that nurture excellent communicators. These communica-
tors ideally use technology to support, rather than impede, 
information exchange and empathetic interactions with 
individuals and diverse groups in multiple settings for nu-
merous preventive health, health maintenance and health 
care delivery purposes. The students gain direct experiential 
interaction and learning within colonias, impoverished rural 
settlements in unincorporated areas along the U.S./Mexico 
border. Using tablet computers to gather information in the 
form of ethnographic-style field notes, students can include 
oral histories, statistics and other facts related to the health 
status and care needs of members of families. They also  
document experiences for use in projects that require  
interpretation and reflection. 

For example, during one of the longitudinal curricular mod-
ules, students had the opportunity to shadow promotoras, 
bi-lingual (English and Spanish) specially trained lay health 
care workers as they made home visits and provided medical 
services. Students recorded their observations; then, they 
crafted a persuasive argument following the classic “Monroe 
Motivated Sequence” for action-oriented, audience-involved 
public speaking, to support hypothetical legislative funding 
for the development and implementation of promotora  
programs throughout South Texas. 

These tablets also are used to capture audio and video 
recordings of interactions between and among medical 
students, as well as those studying other health professions. 
Students review the recordings and engage in faculty-guided 
narrative analyses. Future plans include the publication of 
e-books containing medical students’ notes, analyses and 
reflections for formative feedback and program evaluation, 
as well as guidance for other students. This project has been 
approved by the institutional review board for research with 
human subjects. 

TELEMEDICINE, SIMULATION, RURAL AND REMOTE
UND joined the consortium in 2016 with a project incorpo-
rating advanced simulation and telemedicine into education 
about providing care to those in rural or remote communities. 
UND’s simulation facility features multiple high-tech manikins 
and computer technology to simulate real-life patients. 
UND’s project also incorporates Remotely Operated BiO-
medical Telepresence Systems (ROBOTS) that can be used for 
telemedicine consults during simulations and for distance 
participation of students or faculty in telemedicine scenarios. 
These ROBOTS are computer tablets on pedestals that allow 
audiovisual and mobile participation from a desktop or  
laptop computer. Cases from UND’s Simulation in Motion 
North Dakota (SIM-ND)—a statewide, mobile education  
system that uses high-fidelity human patient simulators  
to train prehospital and hospital personnel health care 
professionals and first responders using emergency cases 
commonly seen in rural settings—were modified for telemed-
icine and interprofessional education. To begin, a three-phase 
coronary artery disease scenario incorporating telemedicine 
consulting and continuity of care was created. Additional 
scenarios were identified around migraines, early-onset  
Alzheimer’s dementia, atrial fibrillation/arrhythmia and 
COPD/pneumonia. These topics were chosen because  
they reflect common cases in rural settings, routinely require 
multiple professional disciplines and allow for the use of  
telemedicine components.

http://ace.iime.cloud
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Implementing health systems science—the emerging 
third pillar of medical education

1 Duffy TP. The Flexner Report—100 Years Later. Yale Journal of Biology and Medicine. v.84(3); 2011 Sep https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3178858/.  
Accessed June 26, 2017. 

2 Skochelak SE, Hawkins RE, Lawson LE, Starr SR, Borkan JM, Gonzalo JD. Health Systems Science. Philadelphia, PA., Elsevier. 2017.

Medical students need to understand how the health 
system works in order to one day deliver effective care to 
patients.

More than a century ago, the Flexnerian model1 upon which 
American medical education is based established the requi-
site core study of basic sciences and clinical sciences. One of 
the earliest innovations to come from the AMA Accelerating 
Change in Medical Education Consortium was developed 
in response to the need for medical students to also learn 
about health systems. Health systems science, defined as the 
study of how health systems deliver care to patients and how 
patients receive and access that care,2 emerged as a new and 
required third pillar of medical education and, with it, came 
new and innovative curriculum. Experts from consortium 
member schools wrote the Health Systems Science textbook, 
published by Elsevier in December 2016, and created a health 
systems science subject exam with the National Board of 
Medical Examiners. The textbook, standardized exam and  
related products in development support the incorporation 
of this important core content into the education of health 
care professionals and physicians at all levels of training.

Several consortium member schools have incorporated 
health systems science as one of their core innovations,  
including The Warren Alpert Medical School of Brown  
University, Mayo Clinic School of Medicine, The Brody 
School of Medicine (BSOM) at East Carolina University,  
Indiana University School of Medicine (IUSM), University  
of California, San Francisco, School of Medicine (UCSF),  
Vanderbilt University School of Medicine, Dell Medical 
School at the University of Texas at Austin (DMS), Eastern 
Virginia Medical School (EVMS), and A.T. Still University- 
School of Osteopathic Medicine in Arizona (ATSU-SOMA).

Brown, Mayo Clinic, ECU, IUSM, UCSF and Vanderbilt joined 
the consortium in 2013. EVMS, ATSU-SOMA and DMS joined 
the consortium in 2016.

MASTERING HEALTH SYSTEMS SCIENCE
In order to teach medical students health systems science, 
Brown developed nine new courses that constitute the basis 
for a Master of Science degree in population medicine. Cours-
es are integrated with basic and clinical science instruction 
and cover health systems, health policy, the role of law and 
policy in health disparities and social determinants of health, 
health safety nets, research methods in population medicine, 
leadership, quality improvement (QI), patient safety, the 
social and community context of health care, biostatistics and 

epidemiology. Portions of these courses are required for all 
medical students even if they do not also intend to complete 
the master’s degree. Additionally, all students participate in 
the quality improvement/patient safety curriculum, as well as 
“race in medicine” curriculum. 

Brown also has developed a longitudinal integrated clerkship 
to further students’ understanding of health systems science. 
This clerkship encourages longitudinal relationships with 
patients and providers while at the same time encouraging 
students to explore the communities in which they work and 
learn. The clerkships are primarily based in the out-patient, 
rather than the hospital, setting and involve training in popu-
lation medicine, social determinants of health, leadership and 
quality improvement. 

BLENDING HEALTH SYSTEMS SCIENCE
Mayo Clinic School of Medicine developed a four-year health 
systems science blended learning curriculum. More than half 
of this curriculum, including 50 of the course’s 74 online mod-
ules, is delivered in a pair of two-week blocks in the first year. 
The curriculum consists of six content domains, including 
person-centered care, population-centered care, high-value 
care, team-based care, leadership and health policy, eco-
nomics and technology. Students complete online modules 
before coming to the classroom or engaging in other learning 
activities. Activities in the first block include a multidisci-
plinary medical home team experience, a cultural humility 
workshop, emotional intelligence and personality invento-
ries with debriefings, a day-in-the-life experience to learn 

Reprinted with permission from Health Systems Science, first edition, Jed D. Gonzalo, et al. 
Health Systems Science in Medical Education, page 4, Copyright 2017.

The “Iceberg” of Health Care Concepts Impacting Health 
Numerous factors and concepts are often underappreciated in the provider-patient interaction within a clinic room. 
Traditionally, these concepts have not been included in the scope of medical education.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3178858/
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how patients with socioeconomic challenges navigate the 
community to meet their health needs, health coaching skills 
practice and an introduction to population health. The block 
culminates in team peer teaching of health systems science 
topics of students’ interest not presented during the block. 

During the second block, students complete team global 
health projects on an assigned country, discuss measures of 
global health systems, as well as institutional quality mea-
sures and patient safety infrastructure with practice leaders, 
explore shared decision-making and minimally disruptive 
medicine, and complete a cross-cultural communication 
workshop with standardized patients. They learn essentials 
of community engagement from peer student teachers, an 
introduction to evidence-based medicine, biostatistics/epi-
demiology for clinical practice and QI methods and tools. The 
block finishes with presentations by student teams who use 
a patient case to link the block topics back to an individual 
patient’s experience of health and health care.

Following Step 1 of USMLE and before entering their core 
clerkships, students complete additional online modules and 
two-and-a-half days of face-to-face instruction, including  
an introduction to high-value, cost-conscious care with an  
interactive session by a physician expert on an evidence- 
based approach to ordering tests. Students review clinical 
tools (both paper and electronic) that facilitate conversations 
with patients and guide them when ordering tests. Students 
also learn about patient handovers using I-PASS and com-
plete a standardized patient scenario in which they disclose  
a medical error. Additionally, they participate in a shared  
decision-making role play session using a lung cancer  
screening decision aid.

Mid-year 3, students complete additional online modules 
and participate in a number of interactive classroom activ-
ities, including a panel discussion on incorporating shared 
decision-making and high-value, cost-conscious care, a 
proposal of a QI project, an analysis of a completed QI project, 
and exercises highlighting ways to mitigate individual and 
systems-based diagnostic errors. They complete an asynchro-
nous “checkbook exercise” with a retrospective review of and 
reflection upon the costs of caring for a hospitalized patient 
they have seen in practice, and participate in a comprehen-
sive interprofessional simulation exercise spanning various 
clinical settings in order to advance their teamwork and 
leadership skills. They practice their shared decision-making 
skills and high-value, cost-conscious care conversations with 
simulated patients and participate in a classroom exercise in 
which they analyze a systems error and use human factors, 
systems engineering and informatics lenses to suggest 
high-level interventions to prevent a future similar event. The 
school is identifying opportunities for students to reinforce 
and apply key health systems science skills during clerkships 
in order to move from in vitro learning to in vivo application. 

COMPREHENSIVE AND LONGITUDINAL
BSOM has established a comprehensive longitudinal core 

curriculum incorporating the Institute for Healthcare  
Improvement Open School Basic Certificate program 
throughout its curriculum. First-year students take courses 
on the fundamentals of improvement and introduction to 
patient safety. Second-year students receive instruction on 
population health, human factors that impact patient safety, 
quality, cost, value, teamwork and communication after  
adverse events. Several problem-based learning cases  
related to health systems science have been developed and 
incorporated into the curriculum during the first two years.

BSOM has been working with clerkship directors to identify 
activities that will enhance the clinical component of its lon-
gitudinal curriculum with respect to health systems science 
topics. The ob-gyn clerkship is incorporating the use of a 
fishbone diagram to identify systems issues for all third-year 
students. The psychiatry clerkship incorporates a case-based 
discussion on systems failures and barriers to care, which 
adds to the population health component of the longitudinal 
curriculum. The physical medicine and rehabilitation rotation 
for fourth-year medical students is incorporating team-based 
care experiences. 

Building on patient safety and quality improvement activities 
introduced in the first three years of medical school, the 
“Transition to Residency Capstone Course” offers additional 
workshops on quality improvement methods and root cause 
analysis for reducing errors. 

VIRTUAL HEALTH SYSTEMS
IUSM has developed a novel virtual health systems cur-
riculum framed by the structures, policies and evaluative 
mechanisms of its health system partners and grounded in a 
common e-patient panel accessed through the Regenstrief 
EHR Clinical Learning Platform. 

One part of this curriculum is a unique course on health sys-
tems science for third-year medical students. It runs longitu-
dinally along with the clerkships. Because third-year medical 
students are busy with clinical rotations and IUSM’s medical 
students are dispersed throughout nine campuses in the 
state, the course has both virtual and face-to-face compo-
nents. Two sessions are in-person small groups focusing on 
teamwork, accurate communication and diagnostic errors. 
They occur between clerkships. Four sessions are online and 
provide students the opportunity to develop a care plan for 
an older male with a new onset stroke and other comorbid 
conditions during different phases of care. During the first 
online session students review the patient’s chart and identify 
social determinants of health, as well as barriers that might 
exist to effective care. The second online session involves 
planning the transfer of the patient to a rehabilitation facility 
and requires the investigation of health care costs, issues 
related to the safe transfer of the patient to another health 
care team, as well as how to communicate with the patient 
and family regarding his hospital and future care. The third 
online session focuses on outpatient medical errors and how 
to identify them, examine them through a root-cause analysis 
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and determine how to prevent such errors from recurring. 
The final online session focuses on issues related to palliative 
and end-of-life care. This program also looks at teamwork and 
interprofessional collaboration.

IMMERSIVE WORKPLACE EXPERIENCES
UCSF, as part of its “Bridges Curriculum,” has designed, pilot-
ed, refined, implemented and evaluated longitudinal immer-
sive workplace learning experiences for first- and second-year 
medical students that incorporate health systems science 
topics. Initial foundational courses in the Bridges Curriculum 
include sessions on health systems science. Medical stu-
dents also become part of system-improvement teams and 
participate in clinical microsystems clerkships. Each student 
is assigned to a microsystem for the first year. At the outset, 
students focus on understanding and improving the patient 
experience as a member of the microsystem’s clinical care 
team. After they have proven their ability to address the 
needs of the patient and the care delivery teams, they begin 
to integrate their systems work with their education in direct 
patient care skills.

Examples of student projects that have improved the patient 
experience include those that involve students providing 
geriatric patients personalized strategies to optimize function 
and physiology before surgery. Women in a safety-net clinic 
have received personalized counseling about their mam-
mogram decisions. Medical students also have worked on 
projects that reduce the time to hormone initiation for trans-
gender veterans, decrease rates of surgical site infections, 
lower the number of patients leaving the emergency depart-
ment without being seen, and have created a systematized 
approach for handoffs between the pediatric operating room 
and the pediatric acute care unit. 

BUILDING A FOUNDATION
Medical students at Vanderbilt take part in “Foundations  
of Health Care Delivery,” a longitudinal four-year course 
that embeds students into care delivery systems. First-year 
students have a continuity clinical experience and participate 

in seminars on key health systems science topics, including 
team-based care, patient safety, high-value care, and  
social determinants of health. During core clinical rotations, 
students have longitudinal sessions focused on transitions 
of care, delivery of high-value care and choosing the most 
appropriate setting of care. Third- and fourth-year medical 
students complete largely self-directed modules on  
advanced topics in health systems science, including cultural 
competency, quality improvement, patient safety, clinical 
microsystem analysis, building a quality improvement team, 
sustaining clinical change, interprofessional education,  
effective team building, interprofessional care plans, team 
communication, advanced population health, health care 
policy, health care economics and public health. 

Students are expected to demonstrate an understanding 
of the different care settings that comprise an integrated 
health care system, including self-care, community care, 
outpatient primary and specialty care, urgent and emergent 
care, inpatient episodic care (including operative and critical 
care), rehabilitative care, long-term care and palliative care. 
The Foundations of Healthcare Delivery activities during all 
phases are deliberately designed to highlight differences and 
commonalities among care settings.

EMBEDDED IN ALL FOUR YEARS
DMS has created a health care value curriculum as part of its 
work in health systems science that is embedded in all four 
years of medical school. Students participate in introductory 
sessions during year one. For year two, the value curriculum is 
delivered through online modules embedded within clerkship 
intersessions. Value also is incorporated into the students’ clerk-
ship notes and into projects that are part of the “innovation, 
leadership and discovery” block during the third year. Value 
improvement activities take place in the fourth year.

CASE-BASED AND INTEGRATED
EVMS implemented its new “CareForward” curriculum in 
2016. This curriculum teaches health systems science, along 
with basic and clinical sciences, through a case-based, 
integrated approach using a virtual community of culturally 
diverse families and associated electronic health records. 
The virtual families are woven together by stories that bring 
clinical scenarios to life and highlight patient- and family- 
centered, cost-conscious care for the unique needs of the 
elderly and those with multiple chronic conditions, as well as 
a host of social determinants of health. Families are designed 
to be diverse with regard to age, gender, sexual orientation, 
ethnicity, race, culture, belief system, literacy level, socioeco-
nomic status and geography. Variables introduced include 
veteran affairs, family dynamics, financial turbulence, health 
equity/disparity, roles within a care delivery team, access to 
community resources, interactions of organizations and  
complexities of care in specific patient populations.

Students are given specific cases and asked to work with their 
team to develop a person-centered approach to care, taking 
the social and health behavioral factors into account. Organ 

Reprinted with permission from Health Systems Science, first edition, Jed D. Gonzalo, et al.  
What is Health Systems Science? Building an Integrated Vision, page 14, Copyright 2017.
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system modules and clerkships use longitudinal clinical cases 
drawn from the virtual families. Where appropriate, these 
cases are brought to life through interprofessional patient 
panels. In the context of the cases, the students have an 
opportunity to interact and learn from multiple professionals, 
including lawyers, architects, patient navigators, social work-
ers and hypertension coaches.

PARTNERSHIPS WITH THE COMMUNITY
ATSU-SOMA has a partnership with the National Association 
of Community Health Centers that allows its second-, third- 
and fourth-year medical students to be embedded at 12 rural 
and urban community health centers for contextual learning 
about health systems science along with the basic and clinical 
sciences.

 As part of a year-long course in epidemiology, biostatistics 

1 Skochelak SE, Hawkins RE, Lawson LE, Starr SR, Borkan JM, Gonzalo JD. Health Systems Science. Philadelphia, PA., Elsevier. 2017

2 Fresne J, Youngclaus J, Shick M. Medical Student Education: Debt, Costs, and Loan Repayment Fact Card. In Colleges AoAM, (Ed) 2014.

3 Cooke M, Irby DM, O’Brien BC. Educating physicians: A call for reform of medical school and residency: John Wiley & Sons 2010.

and preventive medicine, second-year students conduct 
needs assessments and work with community health center 
leadership and community stakeholders to perform commu-
nity-based research, quality improvement or service projects 
that recognize the local, social and economic determinants of 
health. Within the framework of community-oriented primary 
care, students are encouraged to work on projects addressing 
issues that local leaders and community members consider 
important, and student teams compete for the privilege  
of presenting the results of their community project at a 
national conference of community health center providers 
and leaders.

Patient panels include a wide array of vulnerable populations, 
including rural Appalachian farmers, ethnic groups in the 
low-country of South Carolina, isolated American Indians, 
Hawaiian natives, urban homeless, émigrés, those with HIV 
and others.

What is the true cost of medical education?
Quantifying the cost and worth of aspects of medical 
education can lead to lower expenditures and increased 
value.

Health care payment is moving away from volume-based 
reimbursement to a system that prioritizes value.1 In the 
wake of this trend, assessing and managing cost and value 
in health professions education is critical. Debt for medical 
school graduates has risen faster than inflation over the last 
20 years.2 In addition to the increasing cost of student tuition, 
the total cost of medical student education is rising even 
faster.3 

The University of Utah School of Medicine, which became a 
member of the AMA Accelerating Change in Medical Educa-
tion Consortium in 2016, is adapting tools developed by the 
University of Utah Health Sciences Center that have proven 
effective at bending the cost curve of health care to create a 
new educational model that emphasizes cost reduction and 

improves educational outcomes.

Beginning in 2012 the University of Utah Health Sciences 
Center began a project to develop a framework for under-
standing and improving health care value. “Value Driven 
Outcomes” (VDO) is a tool that aggregates data and organizes 
it into professional direct costs and facility direct costs. Data 
is aggregated in the University’s data warehouse where it is 
then available for analysis and modeling. This resource allows 
decision makers to evaluate specific elements of care delivery, 
such as the incremental cost of each minute in the operating 
room. All of these costs are then linked to patient outcomes 
allowing for standardization of care that has the potential to 
both lower costs and improve patient outcomes. Adapting 
the VDO tool for undergraduate medical education provides 
new ways to understand the real costs of innovative, educa-
tion strategies at Utah and other consortium member schools 
and helps define the best value in medical education.

Creating learning opportunities that add value to the 
health system
Medical students are increasingly becoming part of 
health care teams and contributing in ways that benefit 
patients.

As part of the consortium’s ongoing efforts to incorporate 
health systems science more fully into medical education, 

medical students are becoming part of interprofessional 
teams providing health care, but not as passive observers. 
These students are filling experiential roles that benefit their 
education, patients and the team as a whole. Together, team 
members from multiple disciplines provide care. Medical stu-
dents within these teams work at a level appropriate to their 
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educational attainment.1, 2, 3 Students also complete quality 
improvement projects that provide tangible benefits.

Penn State College of Medicine, University of Michigan 
Medical School (UofM), University of California, San  
Francisco, School of Medicine (UCSF), Case Western Reserve 
University School of Medicine (CWRU), Rutgers Robert 
Wood Johnson Medical School and the University of North 
Carolina School of Medicine (UNC) are some of the member 
schools of the AMA Accelerating Change in Medical Edu-
cation Consortium that are creating value-added roles for 
medical students.

PATIENT NAVIGATORS AT WORK
Penn State joined the consortium in 2013 and launched its 
“Systems Navigation Curriculum,” or SyNC, in August 2014. 
SyNC combines a course in the science of health systems with 
an immersive experience as a patient navigator. 

The patient navigation aspect is a nine-month experience 
in which students are immersed in a clinical site or program. 
Student navigators guide patients through the complex 
health continuum, assist in implementing a new initiative or 
serve as an extension to the clinical staff. Student navigators 
provide information, educate patients, offer emotional sup-
port and facilitate coordination of community care. They are 
embedded in transitional care programs, primary care clinics, 
specialty-based clinics, underserved free clinics and nursing 
homes.

Medical students apply their patient navigator experiences 
along with their classroom learning in health systems science 
to create health care systems improvement plans and patient 
narratives that reflect mindfulness, multiple perspectives, the 
evolving role of the physician, the changing place of teams 
and a clear sense of agency.

MODIFYING THE MODEL
CWRU joined the consortium in 2016 and modified Penn 
State’s patient-navigator model to work with specific  
populations and focus more on care coordination. Medical 
students become part of interprofessional teams at one of 
two high-performing patient-centered medical homes (VA 
Center of Excellence in Primary Care Education and Neighbor-
hood Family Practice, a federally qualified community health 
center). These care sites serve veterans and newly arrived 
refugee families, and each team manages and assesses the 
needs of a panel of 20 patients within each practice.

Navigators perform a variety of functions as critical members 
of the health care team leading to increased health system 
knowledge and positive impact on the team and patient. 

1 Gonzalo JD, Thompson BM, Haidet P, Mann K, Wolpaw DR. A Constructive Reframing of Student Roles and Systems Learning in Medical Education Using a  
Communities of Practice Lens. Academic Medicine. 2017 Jun 20. PMID: 28640036.

2 Gonzalo JD, Lucey C, Wolpaw T, Chang A. Value-Added Clinical Systems Learning Roles for Medical Students That Transform Education and Health:  
A Guide for Building Partnerships Between Medical Schools and Health Systems. Academic Medicine. 2017 May; 92(5):602-607. PMID: 27580433.

3 Gonzalo JD, Dekhtyar M, Hawkins RE, Wolpaw DR. How Can Medical Students Add Value? Identifying Roles, Barriers, and Strategies to Advance the  
Value of Undergraduate Medical Education to Patient Care and the Health System. Academic Medicine. 2017 Mar 28. PMID: 28353500.

Navigators also work with the electronic health record (EHR) 
systems at their sites and receive targeted trainings around 
EHR navigation and the creation and use of registries for pop-
ulation health management in specific populations (veterans 
and newly arrived refugees).

ACCOUNTING FOR CARE
Rutgers Robert Wood Johnson Medical School joined the 
consortium in 2016 and is incorporating medical students 
and other health-profession learners into care coordination 
teams at the Robert Wood Johnson Partners Accountable 
Care Organization (ACO). There are 35,000 patients in the ACO 
receiving care in one of the most racially/ethnically diverse 
states in the nation. 

In addition to medical students, these teams include those 
from the nursing, pharmacy, physician assistant and social 
work schools. Teams augment care for patients with multiple 
chronic conditions and maximize integrated care delivery 
in the home setting. Medical students are coached by and 
collaborate with the existing care coordination teams and 
learn new models of health care delivery on a personal basis 
in patients’ homes, along with the complexities of managing 
patients with multiple chronic conditions.

These teams of learners conduct at-home health literacy 
assessments, elicit patients’ explanatory models of health 
and illness, explore and discuss the psychosocial impact of 
illness on functional status and related coping strategies, and 
conduct home safety assessments. They also perform medi-
cation reconciliations, assess patients’ understanding of and 
adherence to medication regimens, perform motivational 
interviewing for preventive health measures and assess med-
ication adherence. Additionally, teams determine patients’ 
participation in self-care, measure patient health confidence 
and self-care habits, participate in collaborative care team 
meetings and develop interdisciplinary care management 
plans. Medical students communicate with other members of 
the team, care managers, clinicians and others electronically, 
by phone and in the EHR to ensure active participation in  
patient care, transmission of care plans, and transitions  
of care within the team and between the team, care  
coordinators and clinicians.

Medical students record data on selected quality metrics,  
elicit patients’ experience of care, health confidence and 
satisfaction, and strategize reasons for performance on ACO 
quality measures. They also propose quality improvement 
projects for metrics with suboptimal performance that can  
be carried out using a PDSA (Plan, Do, Study Act) format.
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PATHS OF EXCELLENCE
UofM joined the consortium in 2013. As part of its overall 
curriculum, students add value to the health systems in which 
they are learning by way of high-yield capstone projects 
completed through UofM’s “IMPACT” and “Paths of Excellence” 
programs. These projects are designed to impact global 
health and disparities and are as diverse as the students’ inter-
ests. Some examples include creating a community health 
agent-led diabetes self-management program using moti-
vational interviewing-based approaches in a public primary 
care center in São Paulo, Brazil; comparing the syndromic 
approach of sexually transmitted infections to point-of-care 
testing at a U.S. hospital; analyzing predictors of photograph-
ic quality with a handheld non-mydriatic fundus camera; and 
assessing indications and outcomes of cesarean section pro-
cedures in Meru, Kenya. Ethics projects have tackled revising 
the Michigan policy on advance directives and the ethics of 
anatomical donation. Health policy projects have focused on 
maternal deaths in Michigan due to hemorrhage and strate-
gies for new skill acquisition by practicing surgeons.

UofM students have also added value to academia by  
launching the Michigan Journal of Medicine, a peer-reviewed, 
student-led forum that publishes scientific and clinical 
research generated by UofM students. Medical students in 
the curriculum’s professional development branch program 
occupy all editorial leadership roles and supply all content. 
Journal editorial work is conducted under the guidance of 
UofM medical school faculty, many of whom also serve as 
editors for prestigious international journals.

MAKING A CONTRIBUTION
UCSF joined the consortium in 2013. Its “Bridges Curriculum” 
launched in 2016 and is designed to enable students to 
contribute to improving health care outcomes as they learn 
to work within complex systems. Learners are immersed 
in a longitudinal, interprofessional and authentic clinical 
microsystem and play a role in improving patient experience 
and health care quality while learning and applying  
clinical skills. 

1 Henry TA. Medical students get first-hand experience with underserved patients. AMA Wire. Aug. 11, 2016. https://wire.ama-assn.org/education/medical-stu-
dents-get-first-hand-experience-underserved-patients. Accessed July 28, 2017.

At the outset, students focus on understanding and improv-
ing the patient experience as a member of the microsystem’s 
clinical care team. After they have proven their ability to 
address the needs of the patient and the care delivery  
teams, they begin to integrate their systems work with  
their education in direct patient care skills.

Since the launch of this curriculum, medical students have 
contributed to dozens of effective quality improvement  
initiatives across three health systems.

IMPROVING QUALITY AND ADDING VALUE
UNC joined the consortium in 2016 and implemented its 
student-centered and patient-based integrated, modern 
curriculum, “Translational Education at Carolina.” All students 
are trained to add value to the clinical care environment. 
This means students are instructed in quality improvement 
techniques focused on specific common clinical problems 
such as diabetes, cancer screening and vaccinations. They 
also complete quality improvement projects that benefit the 
clinics where they train.

During the 16-week primary care rotation students complete 
a meaningful quality improvement project that is part of their 
clerkship grade. Students set both process and outcomes 
measures for all projects, and the majority have been able to 
document improvements. Examples of successful projects 
include those that increased the percentage of patients with 
diabetes who are on daily aspirin and decreased the propor-
tion of patients who fall away from care. Other projects have 
involved medical students recognizing that diabetic foot 
exams were not being properly recorded in the EHR  
and teaching proper documentation to other providers.  
This project improved care and the clinic’s billings.

In part because of these projects, practices teaching clerkship 
students have had higher improvement scores in collabo-
rative efforts on colon, breast and cervical cancer screening 
rates compared to clinics that did not have medical students.

Embedding students in communities
Medical students are becoming part of the communities 
where they train.

By working longitudinally within large health systems, 
neighborhoods, community health centers and even house-
holds, medical students are gaining hands-on experience 
that changes both how and where they ultimately practice 
medicine.1 These experiences span one to four years and pro-
vide opportunities for medical students to learn about social 
determinants of health, population management, chronic 

disease management, quality improvement, patient safety, 
team-based care, preventive health skills and other facets of 
health systems science. Because these experiences take place 
over a long period of time, they improve continuity of care 
and allow medical students to develop future practice bonds 
and form deeply rooted connections to the local commu-
nity. This has resulted in a greater number of students who 
become primary care physicians or choose other specialties 
that are in short supply.

https://wire.ama-assn.org/education/medical-students-get-first-hand-experience-underserved-patients
https://wire.ama-assn.org/education/medical-students-get-first-hand-experience-underserved-patients
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BECOMING PART OF A LARGE HEALTH SYSTEM
The University of California, Davis, School of Medicine  
(UC Davis) joined the AMA Accelerating Change in Medical 
Education Consortium in 2013 and established a model  
three-year education track, the “Davis Accelerated  
Competency-based Education in Primary Care” (ACE-PC)  
program. This medical school implemented it in close  
collaboration with Kaiser Permanente of Northern California, 
the largest health care provider in the region. 

UC Davis medical students who are accepted into the ACE-
PC program start school six weeks earlier than traditional 
students and complete a pre-matriculation course that pre-
pares them to begin supervised work in a primary care clinic 
starting in the first week of medical school. They are then 
embedded into Kaiser Permanente’s integrated health care 
delivery system and patient-centered medical home model. 
Each student works with a dedicated Kaiser clinician who acts 
as a mentor and coach and translates classroom learning into 
everyday clinical practice skills. The program uses entrustable 
professional activities (EPAs) to assess competence, empha-
sizing health systems science and practice-based learning 
and improvement. It addresses pressing societal needs by 
including work with medically underserved populations and 
a robust commitment to enhancing workforce diversity. The 
partnership with Kaiser allows medical students to learn pop-
ulation management, chronic disease management, quality 
improvement, patient safety, team-based care and preventive 
health skills within state-of-the-art ambulatory facilities.

Lessons and innovations from the ACE-PC program are being 
applied to the broader medical school curriculum.

MOVING INTO A PATIENT-CENTERED  
MEDICAL HOME
Ohio University Heritage College of Osteopathic Medicine 
joined the consortium in 2016 and launched a new osteo-
pathic medical education curriculum, “Value-Based Care,” 
which is an innovative, competency-based program integrat-
ing primary care delivery and medical education. Concurrent 
with academic classes, students are embedded within a 
patient-centered medical home operated by the Cleveland 
Clinic in order to promote a seamless continuum between 
undergraduate medical education, graduate medical  
education and clinical practice. 

This continuous, longitudinal curriculum progressively helps 
students develop the skills needed to lead in health sys-
tems science, population health, communications, health 
care team leadership, patient safety, health information 
technology and traditional aspects of patient care. Students 
develop resilience practicing in an underserved and often 
resource-limited setting.

This medical school is also working to create longitudinal 
experiences for medical students to provide health coaching 
services to the local community. 

WORKING AT COMMUNITY HEALTH CENTERS 
AROUND THE COUNTRY

A.T. Still University-School of Osteopathic Medicine in  
Arizona (ATSU-SOMA) joined the consortium in 2016 and 
works in partnership with the National Association of  
Community Health Centers to embed medical students in 12 
urban and rural community federally qualified health centers 
across the country during their second, third and fourth years 
of medical school. Students live in the community and work 
with providers dedicated to serving underserved patients 
and whole communities developing a fuller perspective of 
the challenges patients experience when trying to access 
health care services.

Each community campus has dedicated and fully equipped 
classroom space for didactic instruction, training in osteo-
pathic principles and practice, and clinical skills application. 
Patient panels include a wide array of vulnerable populations, 
including rural Appalachian farmers, ethnic groups in the 
low-country of South Carolina, isolated American Indians, 
Hawaiian natives, urban homeless, émigrés, those with HIV 
and others.

Students also have the opportunity to develop and complete 
a community-oriented primary care project. They identify 
needs, evaluate them and develop strategies for implement-
ing change. They then compete for the privilege of presenting 
their community project results at a national conference of 
community health centers.

COMMUNITY HEALTH CENTERS IN NEW YORK
CUNY School of Medicine joined the consortium in 2016— 
its students are embedded at numerous federally-qualified 
health centers in New York City. Students enter a seven-year 
BS/MD program that prepares them to become primary care 
physicians in medically underserved areas. Students are  
embedded in the health centers for three years, beginning  
in the third year of the seven-year program.

During the first year of being embedded, students shadow 
physician preceptors and develop their clinical history-taking 
skills. They also learn about team-based care and rotate with 
nurses, dieticians and social workers in order to understand 
how each professional contributes to patient care. Medical 
students are trained as health coaches and begin to meet 
with patients in that role, helping them identify health- 
related behavioral changes, such as exercise and diet  
changes. They follow up with those patients longitudinally.

Students return to the same health centers during the  
following two years of their longitudinal clinical experience 
and assist with value-added tasks, such as medication recon-
ciliation and developing and disseminating patient education 
tools. Students act as navigators accompanying patients 
through all points of their clinic visit and begin to identify the 
multiple points of care, the various members of a health team 
and their specific roles, ranging from the front desk, to nurs-
ing/triage staff, the physician, pharmacists, social workers and 
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nutritionists. Medical students also assist the medical team 
in keeping track of quality measures for the patients (such 
as the patient’s HEDIS measures) and helping the clinicians 
identify and address any outstanding issues to help improve 
these measures. 

ON THE BORDER
University of Texas Rio Grande Valley School of Medicine 
(UTRGV) joined the consortium and matriculated its first class 
in 2016. Curricular content and experiences throughout the 
four years incorporate information and approaches that  
have particular relevance to working with underserved  
populations. 

Students have opportunities to participate in preceptorships 
in family medicine clinics and engage in clinical operations 
that serve colonias, impoverished rural settlements in unin-
corporated areas along the U.S./Mexico border. Most colonia 
residents were born in the United States and are under 18. 
The border region where UTRGV School of Medicine is located 
struggles with issues related to immigration, significant  
poverty and a lack of access to quality, affordable health care 
for much of the population. This area is designated as one of 
the most medically underserved regions in the United States.

Students collaborate with interprofessional teams that work 
alongside community partners to provide integrated care  
and to connect patients with behavioral health and other 
resources. Medical students also participate in community 
outreach activities, such as giving supervised flu shots.

IN THE NEIGHBORHOOD
Florida International University Herbert Wertheim College 
of Medicine (FIU HWCOM) joined the consortium in 2016 

and built upon its “Green Family Foundation Neighborhood 
Health Education Learning Program” (NeighborhoodHELP™). 
This program focuses on the social and behavioral determi-
nants of health to provide a longitudinal, interprofessional 
community-based experience for medical students. In the 
first year of medical school, students are introduced to the 
school’s community outreach team, which has relationships 
with more than 160 community partners.

Each student is assigned to an interprofessional team 
comprised of FIU students from nursing, social work and/or 
physician assistant studies. These teams are each assigned an 
underserved household to take care of household members. 
Students learn cultural competence interprofessional com-
munication and collaboration, application of motivational 
interviewing skills and an understanding of the social and 
behavioral determinants of health as part of household- 
centered care, defined as identifying and helping to manage 
the social determinants that can improve the health out-
comes of members of a household. Faculty from the medical 
school, as well as other health professions education schools, 
participate in the household visits, and law and education 
faculty and students are available by referral. After the  
first two years of NeighborhoodHELP, household surveys 
indicated that visits by outreach workers or student teams 
resulted in increased use of preventive health services and  
a trend toward decreasing the use of the emergency  
department as a regular place of care. The program also  
allows for collaboration with local hospitals to improve  
population health outcomes.

This medical school also has incorporated mobile health 
centers for the delivery of integrated primary and behavioral 
health services and 3D mammography screenings for partici-
pating household members. These centers facilitate access to 
care for uninsured and underinsured household members. 

Patient safety and quality improvement: Integral skills 
for all health care providers 
Patient safety and quality improvement are skills that can 
be taught and learned in medical school.

Patient safety and quality improvement are two of the 
core topics within health systems science. Several member 
schools of the AMA Accelerating Change in Medical Educa-
tion Consortium have implemented curricular changes to 
ensure medical students are capable in both. Patient safety 
first emerged as an important area of study in the wake of the 
1999 landmark Institute of Medicine report, “To Err is Human: 
Building a Safer Healthcare System.” Improving patient safety 
requires understanding the system factors that lead to error 
and potential patient harm. Similarly, quality improvement, 
a closely connected topic, involves learning quality improve-
ment methods, as well as the most common challenges to 
achieving quality. 

The University of Chicago Pritzker School of Medicine,  
Michigan State University College of Osteopathic Medicine, 
Emory University School of Medicine, Mayo Clinic School 
of Medicine and Vanderbilt University School of Medicine 
are some of the consortium schools that have incorporated 
quality improvement and patient safety into their curricular 
transformations.

WELCOME TO THE “ROOM OF HORRORS”
The University of Chicago Pritzker School of Medicine 
joined the consortium in 2016 and then launched its VISTA—
Value, Improvement, Safety and Team Advocacy—curriculum.  
“VISTA” incorporates active learning in patent safety and 
health care quality into all four years of medical school and 
uses novel technological tools to do so. These tools include 
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an online microblogging learning community with trained 
faculty coaches, point-of-care applications on mobile devices 
and a “Room of Horrors” filled with some of the scariest haz-
ards to patient care. Horrors presented include no available 
hand hygiene, lowered bed rails (fall risk), patients with  
undocumented latex and medication allergies, the wrong 
name linked to the wrong patient, no isolation precautions, 
the wrong medication for the wrong patient, no venous 
thromboembolism prophylaxis, unnecessary restraints, 
unnecessary Foley catheters, unnecessary blood transfusions 
and unnecessary stress ulcer prophylaxis. 

Students also participate in small group exercises to  
brainstorm improvement projects using measures from  
the Centers for Medicare and Medicaid Services’ “Hospital 
Compare” database.

FIRST DO NO HARM
Michigan State University College of Osteopathic Medicine 
joined the consortium in 2016 and launched its “First, Do No 
Harm” curriculum. This incorporates patient safety concepts 
longitudinally across undergraduate and graduate medical 
education. Planned learning activities begin in year one of 
medical school, continue during clerkship and culminate 
with synthesis level projects in the first year of residency. The 
Institute for Healthcare Improvement’s Open School patient 
safety online modules are combined with newly developed 
case scenarios from this college and presented across 24 
hospitals to over 300 students using an interactive learning 
and assessment platform coupled with onsite faculty to 
guide learning and practice. Evaluation includes pre/post 
assessment of content retention, trainee self-assessment of 
competency regarding patient safety tools and longitudinal 
measurement of behavioral change among residents based 
on supervisor feedback.

ACROSS THE CONTINUUM
Emory University School of Medicine joined the consortium 
in 2016. It has standardized instruction on quality improve-
ment and patient safety across Emory’s medical education 
continuum, which includes all of Emory’s medical students, 
residents, fellows, faculty, affiliated physicians and interpro-
fessional colleagues. As part of this standardization, a set of 
related milestones for medical school, graduate medical  
education and practicing physicians has been created.  
Emory also has created a database of past and current quality 
improvement activities in order to promote collaboration.

Content has been incorporated into all four years of medical 
school and has been designed to match the stage of training. 
All incoming residents and fellows are required to complete 
a group of modules through the Institute for Healthcare 
Improvement’s Open School online curriculum, so they have 
a base of quality improvement and patient safety knowledge. 
Emory also created a faculty development course that re-
quires faculty members to bring a trainee and an interprofes-
sional partner to the learning process. This has helped smaller 
graduate medical education programs at Emory to develop 
faculty expertise and in training their residents or fellows.

PASSING ON I-PASS
Mayo Clinic joined the consortium in 2013 and uses a  
blended learning approach (completion of online modules 
prior to classroom and simulation activities) for the majority 
of its quality and safety curriculum. Eight modules are spe-
cific to quality improvement and patient safety. In the first 
year students learn about safety culture, quality measures, 
classification and reporting of patient safety events, as well as 
quality improvement methods and tools. After USMLE Step 1 
and before core clerkships, students learn how to participate 
in effective patient handovers by using the I-PASS mnemonic. 
They also practice disclosing medical errors to standardized 
patients. Mid-third year, students propose and evaluate clini-
cal quality improvement projects and participate in compre-
hensive interprofessional team-based care simulated clinical 
scenarios. They participate in a classroom activity where  
they learn how to mitigate diagnostic errors and analyze a  
systems-based error using human factors, systems engineer-
ing and informatics lenses to suggest high-level interventions 
to prevent similar events.

PLANNING, DOING, STUDYING, ACTING
Vanderbilt joined the consortium in 2013. First- and second- 
year students participate in monthly seminars on patient 
safety and quality improvement, along with other relevant 
subjects, as part of “Foundations of Health Care Delivery,” a 
longitudinal four-year course that embeds students into care 
delivery systems. Third- and fourth-year medical students 
complete largely self-directed modules on advanced topics 
in patient safety and the building of a quality improvement 
team. Quality improvement projects completed by students 
include those that have improved hand sanitation among 
health care workers, increased compliance with safety  
regulations governing the use of portable x-ray machines, 
and standardized the workflow of social work services in 
need-based clinics. All students are required to complete two 
plan-do-study-act (PDSA) cycles as a part of their project.
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Developing faculty to teach patient safety and quality 
improvement

1 Headrick LA, Barton AJ, Ogrinc G, et al. Results Of An Effort To Integrate Quality And Safety Into Medical And Nursing School Curricula And Foster Joint Learning. Health Affairs. 
December 2012. Vol. 31. No. 12 2669-2680. http://content.healthaffairs.org/content/31/12/2669.full. Accessed July 19, 2017.

Those who teach medical students also need to learn new 
topics and skills.

Before medical students can be taught the competencies 
associated with patient safety and quality improvement, 
medical school faculty must learn how to teach these rela-
tively new areas of focus in medicine. Efforts to incorporate 
patient safety and quality improvement into the curriculum 
of medical schools have been hampered by a lack of faculty 
who are knowledgeable in these emerging areas of medicine.1 
Brody School of Medicine (BSOM) at East Carolina Univer-
sity (ECU) and Emory University School of Medicine are two 
of the member schools of the AMA Accelerating Change in 
Medical Education that are emphasizing faculty development 
in patient safety and quality improvement.

A TEACHER OF QUALITY ACADEMY
BSOM, which joined the consortium in 2013, designed and 
created its Teachers of Quality Academy (TQA). This was 
launched in 2014. Participants are drawn from Brody’s clinical 
faculty, as well as from ECU’s Colleges of Nursing and Allied 
Health, and from the school’s affiliated health system, Vidant 
Health. Those who have graduated from the program have 
become a cohort of master educators on patient safety and 
quality improvement and have helped advance these  
subjects across the campus and health system. 

Before beginning the TQA program, faculty complete baseline 
assessments, as well as the Institute for Healthcare Improve-
ment’s  “Basic Certificate in Safety and Improvement.”  
Instruction uses a “flipped classroom” model rather than 
relying solely on didactic instruction. In addition to receiv-
ing instruction in patient safety and quality improvement 
principles, TQA faculty develop and conduct a clinical quality 
improvement project over the course of the year-long train-
ing and receive mentoring and peer support throughout the 
process. TQA faculty also participates in the “TeamSTEPPS” 
training from the Agency for Healthcare Research and Quality.

BSOM also has created a three-course credential in medical 
education, sponsored by ECU’s College of Education, which 
is tailored to meet the needs of clinical educators. These 
courses provide TQA faculty with training in adult education 
principles, curriculum development, teaching modalities and 

assessment methods in order to ensure effective planning, 
delivery and evaluation of the newly designed curriculum.  
A curriculum development requirement accompanies this 
portion of the training, which is focused on the use of simula-
tion exercises, OSCEs, standardized patients and gaming,  
as well as small group case-, team- and problem-based dis-
cussion techniques. Required coursework for the credential 
program may be applied towards a certificate program or a 
master’s degree in education.

TQA graduates have substantially contributed to a number 
of improvements in health system processes and clinical 
outcomes and have been heavily involved in creating the 
longitudinal health system science curriculum for medical 
students. Several have assumed major clinical or educational 
leadership roles. TQA work can be incorporated into consider-
ation of faculty promotion and tenure review.

EXPLORING THREE OPTIONS
Emory, which joined the consortium in 2016, has implemented 
a faculty development program around patient safety and 
quality improvement that offers three options. One is a 
two-day introduction to quality and safety that is open to all 
faculty and focuses on terminology, concepts, methods and 
culture of safety. Another is an intensive semester-length 
course with a project designed to develop people who  
can be independent practitioners and leaders of quality  
improvement initiatives. For the third option, approximately 
20 Emory faculty members per year from the medical school, 
as well as 30 from other health professions schools, partici-
pate in project-based teaching of quality improvement  
methods and patient safety principles. The course employs 
a small group experiential learning format over six months. 
Teams are assigned an experienced quality improvement 
coach. Final project posters are submitted to a campus-wide 
health sciences quality conference.

Additionally, Emory became a portfolio sponsor for the  
American Board of Medical Specialties. This allows quality 
improvement training and related projects to meet main-
tenance of certification (MOC) requirements. Emory also is 
working to improve its website to allow for online  
submission and management of these projects.

http://content.healthaffairs.org/content/31/12/2669.full
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Teaching medical students to work as members of a 
health care team 

1 Health Professions Education: A Bridge to Quality. Institute of Medicine. 2003. https://www.ncbi.nlm.nih.gov/books/NBK221519/. Accessed July 21, 2017.

2 Core Competencies for Interprofessional Collaborative Practice. Interprofessional Education Collaborative. 2011. https://www.aamc.org/download/186750/data/ 
core_competencies.pdf. Accessed July 21, 2017.

Providing excellent patient care frequently means  
working with other medical professionals throughout  
the health care system.

The Institute of Medicine recommended in 2003 that “all 
health professionals should be educated to deliver patient- 
centered care as members of an interdisciplinary team.”1  
Since then, a growing number of medical schools have been 
incorporating interprofessional education into the curricu-
lum. The Interprofessional Education Collaborative, which  
is co-sponsored by the Association of American Medical  
Colleges along with other health professional education  
organizations, issued a report outlining the core  
competencies for interprofessional education (IPE) in 2011.2  

In order to address ongoing challenges and to more fully 
incorporate IPE into medical school curriculums, several 
member schools of the AMA Accelerating Change in Medi-
cal Education Consortium are focused on this growing area. 
These schools, all of which joined the consortium in 2016, 
include the University of Nebraska Medical Center (UNMC) 
College of Medicine, Florida International University  
Herbert Wertheim College of Medicine (FIU HWCOM), 
University of North Dakota School of Medicine and Health 
Sciences (UND), Emory University School of Medicine, Case 
Western Reserve University School of Medicine (CWRU), 
CUNY School of Medicine, Rutgers Robert Wood Johnson 
Medical School, and University of Connecticut School of 
Medicine (UConn). 

DEVELOPING ASSESSMENTS FOR  
INTERPROFESSIONAL PRACTICE
UNMC is working to move IPE beyond the traditional class-
room setting and into clinical training environments where 
it can be applied for the benefit of patients and populations. 
As part of this effort, UNMC’s College of Medicine has part-
nered with the colleges of nursing, public health, pharmacy, 
dentistry and allied health professions, as well as Nebraska 
Medicine, an affiliated health system, to identify accredita-
tion standards regarding IPE for each training program and 
complete a needs assessment and inventory of necessary and 
ongoing activities. UNMC also has created an institution-wide 
assessment tool for use in measuring student competence in 
working within interprofessional teams.

This resource, the “SAW-IT Assessment Tool,” is available 
as a mobile app and includes questions about the level of 
collaboration among the care team, including the patient 
and/or family when developing a plan of care, and whether 
all team members actively look for ways to contribute to the 

care of the patient. It also includes questions about how the 
team members use the expertise of other team members, 
the effectiveness of communication among team members 
and the sharing of feedback about team performance. It has 
already been used to assess the functionality of interprofes-
sional teams at an ambulatory HIV clinic, and its use will soon 
be expanded to other care settings. 

FIU HWCOM is another consortium school working to 
improve assessment of interprofessional practice. During 
the second, third and fourth years at FIU HWCOM, medical 
students become part of interprofessional teams that include 
nursing, social work and/or physician assistant students as 
part of this medical school’s “Green Family Foundation  
Neighborhood Health Education Learning Program” (Neigh-
borhoodHELP™). In the first year, students participate in  
an interprofessional workshop experience with students  
representing seven disciplines in small group settings.  
Second- through fourth-year students in interprofessional 
teams go into households in underserved neighborhoods to 
take care of individual families/household members and learn 
cultural competence, interprofessional communication and 
collaboration, and gain an understanding of the social and 
behavioral determinants of health. Faculty from the medical 
school, as well as other health professions education schools, 
participate in the household visits, and law and education 
students are available by referral.

As part of the AMA consortium work, interprofessional tools 
have been developed to better assess these teams and track 
students—both as a cohort and individually—throughout 
the curriculum. The Community Engaged Neighborhood 
Health Education Learning Program Interprofessional Ques-
tionnaire (CENIQ) was adapted from the validated Readiness 
for Interprofessional Learning Scale (RIPLS) 1 and Entry- 
Level Interprofessional Questionnaire (ELIQ) 2 tools. The  
Visit Performance Assessment (VPA) rubric was adapted  
from the EPA 9 tool developed by the Association of American 
Medical Colleges’ “Core Entrustable Professional Activities  
for Entering Residency” pilot. Results have demonstrated 
statistically significant improvement with interprofessional 
attitudes over two cohorts of students after they have been 
exposed to working in interprofessional teams.

WORKING REMOTELY WITH OTHER HEALTH CARE 
PROFESSIONALS
UND’s project incorporates advanced simulation and  
telemedicine into education about providing care to those 
in rural or remote communities. In this project, it’s not only 
the patient who may be connected by technology—other 

https://www.ncbi.nlm.nih.gov/books/NBK221519/
https://www.aamc.org/download/186750/data/core_competencies.pdf
https://www.aamc.org/download/186750/data/core_competencies.pdf
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members of the health care team may also be remote and 
accessible only by telemedicine technology.

UND’s “Longitudinal Rural Interprofessional Healthcare Simu-
lation” incorporates students from five health care professions 
into learning through simulation using different scenarios. 
The scenario series reflects the real-world longitudinal nature 
of health care delivery from diagnosis to intervention and 
treatment, and end-of-life. In each scenario, telemedicine  
is integrated as a natural part of the health care delivery  
process, with each profession playing a role consistent with 
how the case would typically unfold in the real world.

For example, in the first scenario “Sandra” arrives in the  
emergency department with chest pain/pressure in the  
center of her chest and radiating into her left axilla. She  
has been short of breath with activity for the past two days, 
and rest has not made it better. She is eventually diagnosed 
with a myocardial infarction and has a stent placed and an 
echocardiogram showing a 40 percent ejection fraction.  
She does not have cardiac rehabilitation in her small town 
and insists on going home. Interprofessional team members 
include a nurse, a physician and a cardiologist.

In the second scenario her primary care physician orders 
a home health assessment, and a care conference is called 
two weeks later. Home health identifies specific needs and 
involves other members of the health care team in planning. 
The team comprises a physician, a home health nurse, an 
occupational therapist, a physical therapist, a social worker 
and a family member. It is determined that Sandra should be 
admitted to long-term care.

In the final scenario, Sandra has been admitted to long-term 
care and has had a significant incident. She is physically dete-
riorating and in a critical state. During a telemedicine consult, 
end-of-life planning takes place. The team comprises a social 
worker, a physician and a nurse. Each of these scenarios 
requires a different mix of students and may be run back- 
to-back or over the course of weeks or months, depending  
on the needs of the curriculum and the available resources. 

CREATING TEAMS TO IMPROVE QUALITY,  
PATIENT SAFETY
Emory’s project standardizes education in quality improve-
ment and patient safety across Emory’s medical education 
continuum, including all Emory-affiliated medical students, 
residents, fellows, faculty, affiliated physicians and interpro-
fessional colleagues. The goal is to ensure that all professional 
members of the Emory medical community have a shared 
understanding and approach to quality improvement and 
patient safety. Training designed for Emory faculty requires 
faculty members to enroll with at least one interprofessional 
team partner and at least one trainee. The faculty member, 
interprofessional partner and trainee attend training sessions 
and work on projects together.

EMBEDDING STUDENTS IN INTERPROFESSIONAL 
TEAMS

Medical students at CWRU become part of interprofessional 
teams at one of two high-performing patient-centered med-
ical homes (VA Center of Excellence in Primary Care Educa-
tion or Neighborhood Family Practice, a federally qualified 
community health center). These care sites serve veterans 
and newly arrived refugee families. Each team manages and 
assesses the needs of a panel of 20 patients within  
each practice.

Also included in these teams are those studying advanced 
practice nursing, pharmacy, psychology and social work.  
The learning environment builds competencies in shared 
decision-making, interprofessional learning and quality  
improvement while students develop longitudinal relation-
ships with patients and care teams within the clinic. 

Students at CUNY are embedded at numerous federally  
qualified health centers in New York City. Students shadow 
physician preceptors during their first year of being embed-
ded and develop their clinical history-taking skills. They  
also learn about team-based care and rotate with nurses,  
dieticians and social workers in order to understand how 
each professional contributes to patient care. 

Students return to the same health centers during the  
following two years of their longitudinal clinical experience 
and assist with value-added tasks, such as medication  
reconciliation and developing and disseminating patient 
education tools. Students act as navigators accompanying 
patients through all points of their clinic visit and begin to 
identify the multiple points of care, the various members of 
a health team and their specific roles, ranging from the front 
desk, to nursing/triage staff, the physician, pharmacists, social 
workers and nutritionists. 

In this community-based health care system, students not 
only develop their clinical skills but they also understand, 
appreciate and experience the roles of the other members  
of the health care team. 

Rutgers Robert Wood Johnson Medical School is incorpo-
rating medical students and other health-profession learners 
into care-coordination teams within the Robert Wood John-
son Partners Accountable Care Organization (ACO). There are 
35,000 patients in the ACO receiving care in one of the most 
racially/ethnically diverse states in the nation. 

Interprofessional learner teams (ILTs) start by viewing a six-act 
play. This orients students to working in an ILT that consists 
of, in addition to medical students, those from the nursing, 
pharmacy, physician assistant and social work schools. ILTs 
augment care for patients with multiple chronic conditions 
and maximize integrated care delivery in the home setting. 
Medical students are coached by and collaborate with the 
existing care coordination teams and learn new models of 
health care delivery on a personal basis in patients’ homes, 
along with the complexities of managing patients with 
multiple chronic conditions. Each ILT is required to develop 
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and submit an interdisciplinary clinical care and management 
plan based upon the findings of home-visit assessments. 

HEALTH PROFESSIONALS LEARNING TOGETHER
UConn’s new “MDelta” curriculum incorporates the Regens-
trief EHR Clinical Learning Platform and a novel course called 
“VITALS” (Vertically Integrated Teams Aligned in Learning and 
Scholarship). MDelta, which began in 2016, is rolling out over 
four years. The VITALS course will ultimately bring teams of 
medical students together across all four years with dental 
students and other interprofessional partners to learn core 

1 Mendenhall R. What Is Competency-Based Education? Huffpost. Sept. 5, 2012. http://www.huffingtonpost.com/ 
dr-robert-mendenhall/competency-based-learning-_b_1855374.html. Accessed Aug. 1, 2017.

2 Competency-Based Learning or Personalized Learning. U.S. Department of Education. https://www.ed.gov/oii-news/ 
competency-based-learning-or-personalized-learning. Accessed Aug. 1, 2017.

skills such as law and ethics, evidence-based decision- 
making, social determinants of health and disparities and 
implementation science, all while they examine topics in 
current events that affect the health of communities (e.g., 
Zika, immunizations, gun violence). Assignments in VITALS 
will use the EHR to provide relevancy in terms of cases and 
methods of accessing information, allowing students to un-
cover the impact of social determinants of health on patients, 
their health and their health care. The VITALS course also has 
designed exercises in the Regenstrief EHR Clinical Learning 
Platform for students to explore population health issues.

How soon is too soon, how late is too late to practice 
medicine?
Medical schools are developing flexible competency- 
based pathways to identify students who may be able to 
move through medical education more quickly, as well as 
those who may need more time.

Education at all levels is moving toward a greater focus on 
achieving competencies rather than time in seat.1,2 Several 
schools in the AMA Accelerating Change in Medical Education 
Consortium are experimenting with flexible competency- 
based pathways that allow students to spend more or less 
time on skills and subject areas as needed. For example, a 
medical student who has already been educated and worked 
as a nurse, physician assistant or other health care professional 
may need less time with the portions of medical school that 
are duplicative of their earlier training. Others may need more 
time to address deficiencies, better absorb learning or develop 
skills to become good physicians.

Oregon Health & Science University School of Medicine 
(OHSU) and Ohio University Heritage College of  
Osteopathic Medicine are two of the consortium schools  
implementing flexible competency-based pathways.

NOVEL AND RIGOROUS
OHSU joined the consortium in 2013 and has since imple-
mented a novel, rigorous, learner-centered competency- 
based curriculum that allows students to pursue a broader 
array of interests, shifting the focus toward what students 
learn rather than what appears on a given exam. Students 
have opportunities to enter medical school at an advanced 
stage, progress at an accelerated pace and graduate in fewer 
than four years.

Students begin the curriculum with a pre-matriculation 
self-assessment and advance through individualized  

learning plans as they achieve key milestones across all  
six ACGME–ABMS competencies. These milestones are 
tracked by a web-based personal portfolio, and students 
receive badges for their achievements. Learners can monitor 
their progress in real time with comparisons to the aggregate 
of all OHSU medical students who entered the program in  
the same academic year. Students also can track trends in 
their progress.

Faculty members serve as student coaches and mentors, 
teaching and assessing skills related to informatics, quality 
science and interprofessional teamwork. They closely moni-
tor students’ academic progress, help students set personal 
learning goals and strategies, and determine their readiness 
for advancement through the curriculum based on demon-
strated competencies. Students are assessed by frequent  
360 evaluations, checklists, faculty observation, OSCEs,  
procedure and case logs, patient surveys, reviews of  
medical documentation, simulation experiences, standard-
ized patient examinations, multiple-choice examinations,  
computer-based virtual cases, direct observation in clinical 
settings and reflective writing. Their customized curriculum  
is then adjusted accordingly.

OHSU also is fully incorporating newer methods of instruc-
tion such as flipped classrooms and asynchronous web-based 
modules. The badge system continues through to graduate 
medical education and continuing medical education.

INTEGRATING PRIMARY CARE DELIVERY AND  
MEDICAL EDUCATION
Ohio University Heritage College of Osteopathic Medicine 
joined the consortium in 2016. It has developed a new osteo-
pathic medical education curriculum, “Value-Based Care.”  
This curriculum is an innovative, competency-based program 

http://www.huffingtonpost.com/dr-robert-mendenhall/competency-based-learning-_b_1855374.html
https://www.ed.gov/oii-news/competency-based-learning-or-personalized-learning
https://www.ed.gov/oii-news/competency-based-learning-or-personalized-learning
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that integrates primary care delivery and medical education.

The competency-based system that is integral to this project 
continually assesses a student’s readiness for practice.  
Students have to achieve didactic and clinical milestones  
that are not fixed in a specific timeframe. These milestones 
are incorporated into both medical school and residency. 

1 UW Medicine. WWAMI. http://www.uwmedicine.org/education/wwami. Accessed Aug. 4, 2017.

2 Cutrer WB, Miller B, Pusic MV, Mejicano G, Mangrulkar RS, Gruppen LD, Hawkins RE, Skochelak SE, Moore DE Jr. Fostering the Development of Master Adaptive Learners:  
A Conceptual Model to Guide Skill Acquisition in Medical Education. Academic Medicine. 2017 Jan;92(1):70-75. https://www.ncbi.nlm.nih.gov/pubmed/27532867.  
Accessed July 27, 2017.

The project also shifts the focus of medical education from 
acquisition of knowledge to application of knowledge with 
an emphasis on formative (ongoing) student evaluation.  
This is in contrast to the current system of summative (final) 
evaluation. Advancement is based solely on attainment of 
competencies determined by objective assessment, not by 
number of years in the program. 

Integrating curricular change across five states
Taking transformation across state lines

Historically, Northwestern states have not been populous 
enough to support a medical school and have, therefore, long 
relied on WWAMI, a regional medical education cooperative 
anchored by the University of Washington School of Medi-
cine (UWSOM) for physician training.1 This means that when 
UWSOM decided to change its curriculum, it had to do so at 
six locations in five states across three time zones.

UWSOM joined the AMA Accelerating Change in Medical  
Education Consortium in 2016. Since then, it has implemented 
a new curriculum structure across its sites in Washington, 
Wyoming, Montana, Alaska and Idaho, enhancing clinical 
training during the basic science years and basic science in 
the clinical years.

In order to implement change in a cohesive way across  
such great distances, UWSOM completed construction of 
new videoconferencing-enabled facilities in Seattle. Several 
regional sites also implemented significant audio-visual  
upgrades to their classrooms and equipment. This allows 
those teaching each of the content blocks to virtually plan, 
implement and evaluate the curriculum across time and 

space. As a result of the virtual planning and a heightened 
focus on multi-site collaboration, there is increasing collabo-
ration between sites and significant efforts to assure that all 
materials, in class as well as out of class for each block, are  
the same. 

As part of ongoing efforts to unify its geographically  
distant students and ensure preparation in core content 
areas, UWSOM created a novel, two-week board review 
curriculum exclusively using a distance-learning platform for 
its students preparing for the USMLE Step 1 exam. This set up 
allows students to be located anywhere while participating 
in review of high-yield topics. A total of 24 unique review 
sessions are offered. Sessions include brief pre-class material 
review (videos, readings) and then a live webinar, including 
board-style questions. Onscreen student panels from multi-
ple sites provide an “audience” for speakers, and an audience 
response system along with an active question-and-answer 
forum facilitates student engagement and allows faculty to 
gauge student understanding and set the stage for presen-
tation, discussion and questions. Some sessions use friendly 
competition to spur learning and student participation, such 
as game show formats with student group contestants and a 
prize trophy for the “winning team.”

Becoming a master adaptive learner
Teaching physicians how to learn so they learn for a  
lifetime

Physicians need to continuously adapt and learn in order 
to provide the best possible care; however, “adapting” and 
“learning” are skills in and of themselves that need to be 
acquired, learned and taught.2 Several member schools of the 
AMA Accelerating Change in Medical Education Consortium 
such as Vanderbilt University School of Medicine, University 
of Michigan Medical School, Oregon Health & Science  
University School of Medicine and New York University 
School of Medicine have been developing the master adap-
tive learner model as part of a consortium interest group. 

Vanderbilt University School of Medicine and Harvard 
Medical School are two of the consortium schools that have 
transformation projects focused on this area. Both schools  
are teaching future physicians the strategies they will need  
in order to be able to learn effectively in the health care  
environment, as well as manage constant change.

CURRICULUM 2.0
Vanderbilt, which joined the consortium in 2013, has  
embarked on a broad restructuring of its curriculum.  
“Curriculum 2.0” uses flexible, competency-based pathways 
in order to create master adaptive learners—physicians who 

http://www.uwmedicine.org/education/wwami
https://www.ncbi.nlm.nih.gov/pubmed/27532867
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learn, engage in guided self-assessment, and adapt to the 
evolving needs of their patients and the health care system 
throughout their careers. This marks a shift from the prior  
focus of medical education—which was to create fully  
loaded, pluripotent, naïve physicians—to creating physicians  
who are self-directed, critically thinking, expert workplace 
learners. These learners learn how to know what they don’t 
know and appropriately use just-in-time knowledge resources 
and decision support systems to address identified gaps.

In order to achieve this goal, Vanderbilt has created a compe-
tency-based assessment system that guides student learning 
through flexible pathways with explicit, standardized expec-
tations and provides accurate information for high-stakes 
decisions, independent of time, in the educational program. 

Students design their two-year “Immersion” phase of the 
curriculum with the assistance of portfolio coaches. Catego-
ries of courses include integrated science courses, advanced 
clinical electives and acting internships. Scholarly projects 
are designed to ensure broad preparation. Students select 
experiences aligned with their personal learning goals and fu-
ture career plans. Vanderbilt’s competency-based assessment 
system has identified some students who needed additional 
development in a specific domain. These students were 

required to make competency-driven course selections. No 
two students have followed the same pathway to graduation, 
and each student has created a unique story while attaining 
standardized performance expectations.

A rich informatics and technology infrastructure collects 
learner experiences and assessments in the learning portfolio, 
aggregates and displays performance data in a way that  
facilitates interpretation and decision-making, and directs 
learners to knowledge and information resources. 

For example, if communication skills are identified as an 
area for improvement, students are able to ask advice from 
designated faculty experts. At subsequent meetings with 
portfolio advisors, students review progress in attaining their 
objectives. Promotions committees have access to these per-
sonalized learning plans. If a committee has concerns about 
aspects of a student’s performance, they review the plan to 
assure that it adequately addresses identified deficits.

This curriculum also includes core content and required 
activities designed to build the meta-cognitive skills needed 
for successful lifelong learning. This includes heuristics, bias, 
probability and confidence. Students practice critical thinking 
and information retrieval skills.

Additionally, Vanderbilt is working to develop a culture with 
an unwavering commitment to improvement. This means 
that the system rigorously evaluates its outcomes and 
welcomes the input of all stakeholders, including patients, 
faculty, staff and students. It’s also safe for learners to be  
vulnerable and susceptible to the risks that underlie the  
quest for constant improvement. 

Vanderbilt is continuously improving the logistics of its  
educational portfolio and is currently developing a GPS to 
further assist students in navigating the curriculum.

Students are expected to become progressively more skilled 
at self-assessment and to continue to accurately self-assess 
once in graduate medical education and in practice.

FINDING A PATH
Harvard Medical School, which joined the consortium in 
2016, has launched its “Pathways Curriculum” with the goal  
of creating master adaptive learners as well.

To achieve this goal, Harvard has reorganized its entire  
curriculum using new active-learning models and creating  
a mastery-oriented culture as opposed to a performance- 
oriented culture. This means faculty value their students’ 
reasoning, not just whether the answer is correct. Students 
receive detailed feedback about their performance and are 
encouraged to reflect on how to improve. Students neither 
hesitate to admit uncertainty nor attempt to hide their short-
comings for fear of disapproval. The in-course assessment 
policy includes high-frequency, low-stakes testing and has 
been designed to discourage the negative cycle of fall-behind- 
and-cram. In each course, lectures have been reduced. The 
flipped classroom is being used, and problem-based learning 

Cutrer WB, Miller B, Pusic MV, et al. Fostering the development of master adaptive learners: A conceptual 
model to guide skill acquisition in medical education. Acad Med. 2017; 92: 70-75. http://journals.lww.com/

academicmedicine/Abstract/2017/01000/Fostering_the_Development_of_Master_Adaptive.24.aspx

http://journals.lww.com/academicmedicine/Abstract/2017/01000/Fostering_the_Development_of_Master_Adaptive.24.aspx
http://journals.lww.com/academicmedicine/Abstract/2017/01000/Fostering_the_Development_of_Master_Adaptive.24.aspx
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has been almost completely replaced by innovative small 
group learning.

Students are also encouraged to keep a learning log or  
academic diary with two sorts of running lists. The first  
contains topics, concepts and principles that they have not 
quite mastered. It constitutes a personalized compendium  
of material to go back to for further study, whether for an 
exam or during professional development. Over time,  
students are encouraged to review their logs and notes, 
growing mastery and development as they document new 
challenges for themselves and identify old material they no 
longer find challenging. The second list contains topics and 
concepts that students find interesting and wished they had 
more time to pursue. In the spirit of increasing curiosity and 
fostering individualized learning, students are given protect-
ed time at various points in the curriculum to follow through 
on topics that truly engage them.

A significant part of this project involves the development 

1 Skochelak SE, Hawkins RE, Lawson LE, Starr SR, Borkan JM, Gonzalo JD. Health Systems Science. Philadelphia, PA., Elsevier. 2017.

2 Kindig D, Stoddart G. What is population health? American Journal of Public Health. 2003; 93 (3):380-383.

of a formalized method of analyzing medical school exam 
questions by using Bloom’s taxonomy. Harvard is quantifying 
questions from each of the first-year medical school courses 
and providing course directors with feedback regarding the 
proportion of questions that are high-order thinking versus 
low-order thinking on their exams. Students also learn to 
classify exam questions based on Bloom’s taxonomy as a 
metacognitive strategy that may help them improve their 
critical thinking skills and performance during examinations. 
The school will then provide students with individualized 
feedback on their performance answering various types of 
Bloom’s taxonomy questions and will share with them specific 
strategies to use to be able to answer questions in the various 
categories. This is being tested to determine if this interven-
tion could help to improve student performance in exams.

Harvard has also built a comprehensive system of formative 
student assessment that emphasizes reflection, gap analysis 
and individualized learning plans. This system involves assess-
ment for learning as much as it does assessment of learning.

Learning to care for a population of patients
The modern health care system needs physicians who 
think beyond caring for each patient on an ad hoc basis.

A core subject area within health systems science,1 popula-
tion health, defined as “the health outcomes of a group of 
individuals, including the distribution of health outcomes 
within the group,”2 is an important discipline that is gaining 
significant traction. While its growth has been partly in reac-
tion to policy and regulatory changes for public and private 
payers, population health—and a better understanding of 
how it affects patient care—can both improve patient safety 
and health care quality. 

The Warren Alpert Medical School of Brown University, 
Mayo Clinic School of Medicine, New York University School 
of Medicine (NYU), Case Western Reserve University School 
of Medicine (CWRU) and the University of Connecticut 
School of Medicine (UConn) are some of the member 
schools of the AMA Accelerating Change in Medical Edu-
cation Consortium that have incorporated the teaching of 
population health into their transformation projects.

REDUCING REDUNDANCIES
Brown joined the consortium in 2013 and has since devel-
oped nine new courses that comprise a Master of Science 
degree in population medicine. Courses are integrated  
with basic and clinical science instruction and cover health 
systems, health policy, the role of law and policy in health  
disparities and social determinants of health, health safety 
nets, research methods in population medicine, leadership, 
quality Improvement, patient safety, the social and commu-

nity context of health care, biostatistics and epidemiology. 
Portions of these courses are required for all medical students 
even if they do not intend to complete the master’s degree.

The pre‐clerkship curriculum relies on active learning  
methods, including problem‐based learning (PBL), case‐
based learning (CBL) and team‐based learning (TBL) to  
the exclusion of lectures. Brown did not, however, just  
add population health to an already crowded basic science 
curriculum. Brown analyzed the curriculum to identify  
and reduce redundancies and education that was not  
providing high value.

In order to further students’ understanding of population 
health and other health systems science topics, Brown also 
has developed a longitudinal integrated clerkship. Students 
acquire a continuity patient early in the clerkship and act 
as clinical service providers while concurrently completing 
coursework in clinical medicine along with didactic classes 
and preparation of a thesis in population medicine. Students 
also have the opportunity to compare and contrast health 
care system successes. All clerkship students participate 
together in weekly experiences; although, they are divided 
across three separate clinical systems (two private nonprofits 
and one Veterans Affairs), each with unique population  
medicine challenges and successes.

DUAL DEGREE
Mayo Clinic joined the consortium in 2013. Population health 
is a significant aspect of its health systems science-blended 
learning curriculum, and medical students also have the 
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option to complete an additional 12 credits in order to com-
plete a master’s degree in the science of health care delivery 
from Arizona State University. Mayo uses online modules that 
include topics such as health care disparities, population and 
preventive health, and new models of care delivery to meet 
the Triple Aim. The experiential curriculum includes early  
exposure to team-based care within a medical home, a cultural 
humility workshop, a cross-cultural communication simula-
tion with standardized patients and a data analytics exercise. 
Students team with seasoned faculty members who teach 
principles of community engagement. Additionally, Mayo has 
created a set of health systems science-related milestones 
applicable to population health (and the other five domains 
within their curriculum) that align with Accreditation Council 
for Graduate Medical Education (ACGME) competencies.  
Medical students also have the opportunity to participate in 
opportunities to improve the health of the local population, 
such as assisting with a school-located immunization  
program and helping people sign up for health insurance.

APPROACHES TO POPULATION MANAGEMENT
NYU joined the consortium in 2013. Its medical students are 
guided through an integrated longitudinal care coordination 
and analysis curriculum. The overarching goals are to stimulate 
systems thinking, promote population management approaches 
to improving patient safety, increase effectiveness of care and 
efficiency, demonstrate critical thinking approaches, and bridge 
the disconnect between local quality improvement practices and 
the curriculum. Educational activities demonstrate how careful 
attention to population-level patterns can inform both individual 
patient care and practice-based learning.

A significant part of this program is “Health Care By the  
Numbers,” a flexible, technology-enabled curriculum to train 
medical students in using big data (extremely large and 
complex data sets) to improve care coordination, health care 
quality and the health of populations. Over seven million 
de-identified patient level records are available for student 
projects. Students can explore every inpatient admission 
by DRG code, providers, charges or hospitals. The data set is 
continually expanded and refined. 

Medical students develop their skills in examining data across 
panels of patients, recognize the strengths and pitfalls of 
analyzing big clinical databases, and demonstrate an ability 
to work with large data sets to answer clinical questions and 
improve care quality. Medical students work in pairs to iden-
tify clinical hypotheses generated by the data set and wrestle 
with the questions associated with using big data, such as: 
Can a large retrospective N obviate the need for prospective 
sampling? When does the “messiness” of big data matter? 
When a correlation in a big data set is identified, how should 
it be investigated? The technology infrastructure for the NYU 
Health Care by the Numbers curriculum is open to the public 
at: http://ace.iime.cloud. 

HIGH-PERFORMING SYSTEMS
CWRU joined the consortium in 2016 and has since imple-
mented a patient-navigator model to work with specific 
populations at one of two high-performing patient-centered 
medical homes (VA Center of Excellence in Primary Care  
Education and Neighborhood Family Practice, a federally 
qualified community health center). Navigators become part 
of interprofessional teams caring for a panel of 20 patients 
and perform a variety of functions. They also work with the 
electronic health record systems at their sites and receive  
targeted trainings around EHR navigation and the creation 
and use of registries for population health management in 
specific populations (veterans and newly arrived refugees). 
They learn to identify the health care systems gaps in care 
while addressing individual care needs for their cohort of 
patients.

VIRTUAL POPULATIONS
UConn joined the consortium in 2016 and has since incorpo-
rated the Regenstrief EHR Clinical Learning Platform into the 
first year of its new “MDelta” curriculum, which is being rolled 
out over four years. UConn, working with Indiana University 
School of Medicine (IUSM)/Regenstrief, has modified exist-
ing cases within the platform’s registry of real de-identified 
and misidentified patients to meet its needs. These cases 
have been assembled into three extended families of virtual 
patients who are used throughout Stage 1 of the curriculum 
(first 18 months). By anonymously rendering such a large 
number of diverse cases, students are able to explore, review 
and research population health and health policy issues as 
part of interprofessional learning teams. This provides oppor-
tunities for students to use population-based search tools in 
order to answer population health questions. For example, 
students have created frequency tables demonstrating that 
increasing levels of LDL correlated with increasing numbers 
of patients with myocardial infarction (MI). In doing so, 
students also have documented the challenges of using the 
EHR to define and analyze problems. The curriculum also has 
been designed so that every medical student can receive a 
public health certificate with a focus on social determinants 
of health and disparities in addition to their medical degree. 

http://ace.iime.cloud
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Teaching the social determinants of health

1 Stonington S, Holmes SM. Social medicine in the twenty-first century. PLoS Med. 2006;3(10):e445.

2 Skochelak SE, Hawkins RE, Lawson LE, Starr SR, Borkan JM, Gonzalo JD. Health Systems Science. Philadelphia, PA., Elsevier. 2017.

Medical schools are increasingly incorporating instruc-
tion about all the components that determine a person’s 
health status into the curriculum.

Most disease is a result of the conditions in which people 
live and work, as well as genetic and demographic predispo-
sition.1 Understanding the social determinants of health is 
critical to addressing population health and health inequali-
ties and is a core subject of health systems science.2 

The University of California, Davis, School of Medicine (UC 
Davis), A.T. Still University-School of Osteopathic Medicine 
in Arizona (ATSU-SOMA) and Florida International University 
Herbert Wertheim College of Medicine (FIU HWCOM)  
are three of the member schools of the AMA Accelerating 
Change in Medical Education Consortium that have integrated 
the teaching of social determinants of health throughout 
their curriculum.

A THREE-YEAR TRACK
UC Davis joined the consortium in 2013. It established a 
model three-year education track, the Davis Accelerated 
Competency-based Education in Primary Care (ACE-PC) pro-
gram, and implemented it in close collaboration with Kaiser 
Permanente of Northern California, the largest health care 
provider in the region. This program endeavors to improve 
diversity in the physician workforce and increase the number 
of primary care physicians. Addressing social determinants 
of health is central to the program’s mission and curriculum. 
Over 50 percent of enrolled students come from communities 
traditionally underrepresented in medicine, and almost all 
have expressed a commitment to working with underserved 
populations.

UC Davis ACE-PC students are embedded into Kaiser Perma-
nente’s integrated health care delivery system and patient- 
centered medical home model. Each student works with a 
dedicated Kaiser clinician who acts as a mentor-coach and 
translates classroom learning into everyday clinical practice 
skills. The students learn population management, chronic 
disease management, quality improvement, patient safety, 
team-based care and preventive health skills within Kaiser 
Permanente’s state-of-the-art ambulatory facilities.

LEARNING IN CONTEXT
ATSU-SOMA joined the consortium in 2016. It has a part-
nership with the National Association of Community Health 
Centers that allows its second-, third- and fourth-year medical 
students to be embedded at 12 rural and urban community 
health centers for contextual learning about the social  
determinants of health, along with the other aspects of 
health systems science and the basic and clinical sciences. 

Patient panels include a wide array of vulnerable populations, 
including rural Appalachian farmers, ethnic groups in the 
low-country of South Carolina, isolated American Indians, 
Hawaiian natives, urban homeless, émigrés, those with HIV 
and others. Students live in the community and work with 
providers dedicated to serving underserved patients and 
whole communities, developing a fuller perspective of the 
challenges patients experience when trying to access health 
care services.

All of ATSU-SOMA’s medical students are required to enroll 
in courses that teach the fundamentals required for commu-
nity-based participatory research, including how to conduct 
needs assessments and design/implement community  
projects addressing the social and economic determinants  
of health.

As part of a year-long course in epidemiology, biostatistics 
and preventive medicine, second-year students are provided 
detailed instructions, tools, templates, evaluation rubrics and 
continuous support in order to conduct needs assessments 
and work with community health center leadership and  
community stakeholders as they create and implement 
community-based research, quality improvement or service 
projects that recognize the local, social and economic deter-
minants of health. Within the framework of community- 
oriented primary care, students are encouraged to work on 
projects addressing issues that local leaders and community 
members consider important. Student teams compete for 
the privilege of presenting their community project results at 
a national conference of community health center providers 
and leaders.

REACHING OUT
FIU HWCOM joined the consortium in 2016. It’s building on 
its “Green Family Foundation Neighborhood Health Educa-
tion Learning” program (NeighborhoodHELP™). This program 
focuses on the social and behavioral determinants of health. 
In the first year of medical school, students are introduced to 
the school’s community outreach team, which has relation-
ships with more than 160 community partners. During the 
second, third and fourth years, students become part of a 
team of interprofessional students that goes into households 
to take care of individual, underserved families. Students 
learn cultural competence, interprofessional communication 
and collaboration, an understanding of the social and  
behavioral determinants of health, and ethical principles  
and non-health policy as related to overall health. Faculty 
from the medical school, as well as other health professions 
education schools, including nursing and social work, partic-
ipate in the household visits and supervise students in their 
respective disciplines. Law and education faculty and  
students are available by referral.
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FIU HWCOM is in the process of developing an information 
technology infrastructure to capture the novel workflows  
related to social and behavioral determinants of health and 
will then integrate this data in a useable format into its  

1 Current Status of the U.S. Physician Workforce. Association of American Medical Colleges. http://aamcdiversityfactsandfigures.org/section-ii-current-status-of-us-physician-
workforce/. Accessed Aug. 1, 2017.

2 Kirch DG. Improving the Transition to Residency. AAMC News. June 26, 2017. https://news.aamc.org/medical-education/article/improving-transition-residency/.  
Accessed Aug. 2, 2017.

3 Rich P. Transition to residency is tough everywhere. Canadian Medical Association. Sept. 18, 2014. https://www.cma.ca/En/Pages/transition-to-residency-is-tough-everywhere.
aspx. Accessed Aug. 2, 2017.

electronic health record with the goal of continuing to 
improve population health and create socially accountable 
future physicians.

Building a pipeline for physician diversity
Reaching out and providing support to students from 
underrepresented groups

Medicine has long struggled with attracting and keeping 
those who have been underrepresented among the ranks  
of physicians. In recent years, physicians have become  
increasingly female, but the racial and ethnic composition  
of the physician workforce has not changed significantly.  
Minority-serving institutions continue to be the largest 
producers of physicians historically underrepresented in 
medicine.1 

Morehouse School of Medicine, a historically black  
free-standing school of medicine, joined the AMA  
Accelerating Change in Medical Education Consortium in 
2016. Approximately 75 percent of its students are from 
groups underrepresented in medicine. The attrition rate  
is below 2 percent, and the pass rates on USMLE Step 1  
exceed national rates. 

This medical school’s efforts to increase diversity begin  
before students matriculate medical school. Morehouse has 
developed enhanced pipeline efforts with local colleges,  
expanded pipeline mentoring support across the state of 

Georgia through alumni, established an undergraduate 
health sciences academy with other historically black  
institutions in the region, and engaged current students  
in longitudinal peer mentoring of pipeline students.

In order to educate greater numbers of physicians and  
expand its social mission, Morehouse also has increased its 
class size and its community-based sites. In order to maintain 
its low attrition rate, Morehouse has created a curriculum that 
allows for strong faculty-student interactions with longitudinal 
supervision by a limited number of faculty. The preclinical 
curriculum is structured to incrementally build concepts and 
skills. Students are monitored with regular examinations and 
feedback with early support for deficits. 

In addition, Morehouse has established learning communities 
designed to assure the development of strong longitudinal 
faculty-student and student-student interactions to facilitate 
the professional transition process. These communities  
emphasize early skill building and career awareness, and  
students are placed in them beginning from day one of med-
ical school. Learning communities are linked to a community 
health course that allows students to engage with local  
underserved populations for all four years of medical school.

Transforming the transition from medical school  
to residency
For many medical students, the leap from undergraduate 
medical education to graduate medical education can be 
difficult—but it doesn’t have to be.

Every year on July 1, groups of newly minted MDs and DOs 
begin graduate medical education (GME)—their next step 
to becoming independent, fully trained physicians.2 The shift 
from undergraduate medical education (UME), which tends 
to be a supportive environment with significant amounts of 
supervision, to a demanding hospital or outpatient setting 
with less support and increasing responsibility for patient 
care, can be challenging and sometimes traumatic.3 

The University of California, Davis, School of Medicine  
(UC Davis), Ohio University Heritage College of Osteopathic 
Medicine and the University of Michigan Medical School 
(UofM) are some of the member schools of the AMA Accel-
erating Change in Medical Education Consortium working to 
improve the transition to residency and improve the educa-
tional hand off. UC Davis and UofM joined the consortium 
in 2013. Ohio University Heritage College of Osteopathic 
Medicine joined the consortium in 2016.

http://aamcdiversityfactsandfigures.org/section-ii-current-status-of-us-physician-workforce/
http://aamcdiversityfactsandfigures.org/section-ii-current-status-of-us-physician-workforce/
https://news.aamc.org/medical-education/article/improving-transition-residency/
https://www.cma.ca/En/Pages/transition-to-residency-is-tough-everywhere.aspx
https://www.cma.ca/En/Pages/transition-to-residency-is-tough-everywhere.aspx
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A SEAMLESS TRANSITION
UC Davis has established the Davis Accelerated Competency- 
based Education in Primary Care (ACE-PC) program, a six-year, 
competency-based UME/GME pathway. Medical students 
accepted into the ACE-PC program are embedded into the 
integrated health care delivery system and patient-centered 
medical home model of Kaiser Permanente of Northern 
California, the largest health care provider in the state. Each 
student works with a dedicated Kaiser clinician who acts as  
a mentor-coach and translates classroom learning into  
everyday clinical practice skills. ACE-PC students receive a 
conditional acceptance to one of four partner primary care 
residency programs affiliated with UC Davis and Kaiser  
Permanente.

In order to enhance collaboration across the UME/GME  
continuum, residency program directors are involved in  
all aspects of the UME program, including program design 
and implementation, admissions, retention, fundraising, and 
faculty selection and development. Frequent interaction  
between ACE-PC students and GME faculty and residents 
helps students develop a sense of belonging in the GME 
space. General conditions of acceptance into GME include 
academic and clinical performance expectations developed 
by the key UME and GME stakeholders. GME program faculty 
also contribute to advancement, leave of absence and decel-
eration decisions. The GME programs comply with National 
Residency Matching Program guidelines. 

The ACE-PC program focuses on students seeking to  
specialize in adult primary care, including general internal 
medicine or family medicine. Other specialties, such as  
general psychiatry and possibly general surgery, will be  
added in future years in response to other critical  
workforce shortages.

Ohio University Heritage College of Osteopathic Medicine 
implemented a continuous longitudinal UME/GME program 
similar to the one at UC Davis. Students are embedded within 
a patient-centered medical home operated by the Cleveland 
Clinic in order to promote a seamless continuum between 
UME, GME and clinical practice. 

A key element of this program is a competency-based system 
that assesses a student’s readiness for practice. This system is 
contingent upon the satisfactory achievement of didactic and 
clinical milestones that are not fixed in a specific timeframe. 
The project team has developed and validated the compe-
tencies and incorporated them into the six years of UME  
and GME. 

STRENGTHENING UME/GME LINKS
UofM has been transforming its entire curriculum in order 
to graduate physician leaders who will improve health care 
at a patient and system level, as well as be ready to thrive 
in residency on day one. The final phase of this transformed 
curriculum is the 18-month customized professional de-
velopment branches, designed to develop advanced skill 
sets within clinical and professional domains. Each branch 
addresses longitudinal advanced doctoring experiences and 
milestone-facilitated transitions between medical school and 
GME programs.

Toward the end of each branch experience, medical students 
participate in a required residency preparatory course, which 
leads to the creation of an individualized milestone progress 
report. This is delivered to the students’ receiving residency 
program director as part of a responsible educational  
handover.
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Creating a community of innovation
Annotated bibliography
This annotated bibliography is a compilation of scholarly 
work published by the schools of the American Medical 
Association Accelerating Change in Medical Education 
Consortium related to the innovations being implement-
ed through consortium grants.

Suggestions for additions, deletions, or edits should be 
emailed to changemeded@ama-assn.org.

Links directly to the journal article or the National Library of 
Medicine listing are provided when available. Some journals 
are open access. Others require a subscription.

Ayala N, MacDonnell CP, Dumenco L, Dollase R, George P. A 
cross-sectional analysis of perceptions of interprofessional edu-
cation in medical students. Ann Behav Sci Med Educ. 2014;20:6-9.

This article describes a longitudinal study examining medical 
students’ attitudes toward other health professions and interprofes-
sional collaboration throughout their four years of medical school 
training. Medical students in this study participated in two required 
interprofessional education activities prior to graduation. One work-
shop occurred early in their second year. The second occurred in the 
beginning of their third year. The study also included first year med-
ical students as a control group since they had not yet participated 
in an interprofessional workshop. The Readiness for Interprofessional 
Learning Scale (RIPLS) was used to measure students’ perceptions 
toward interprofessional education. There was a statistically signif-
icant difference on the total RIPLS score between the Year 1 mean 
and the Year 4 mean. However, the difference disappeared when 
the Year 2 mean was compared with the Year 4 mean. This article in-
forms efforts made by schools working to better integrate interpro-
fessional education into their curricula by demonstrating that both 
formal and informal opportunities improve student attitudes toward 
interprofessional collaboration.

Banerjee R, George P, Priebe C, Alper E. Medical student aware-
ness of and interest in clinical informatics. J AM Med Inform 
Assoc. 2015;22:e42-e47.

This article describes a study about medical students’ attitudes 
toward clinical informatics (CI) training and careers. A web-based 
survey was distributed to the students at four allopathic medi-
cal schools. The survey provided definitions and examples of CI 
electives for medical students, CI electives during residency, and CI 
academic fellowships. The survey then asked students to rate their 
previous awareness and their potential interest in each of these op-
portunities. Five hundred and fifty-seven medical students respond-
ed. Thirty percent of the student respondents expressed at least 
some interest in a CI-related career, but they were no more aware of 
training opportunities than their peers who did not express such an 
interest. This article informs the work of medical educators interest-
ed in improving CI training by identifying a need for CI training and 
mentoring opportunities that may positively influence the size and 
skill set of the future CI workforce. 

Baxley EG, Lawson L, Garrison HG, et al. The teachers of quality 
academy: A learning community approach to preparing faculty 
to teach health systems science. Acad Med. 2016;91:1655-1660.

This article describes the Teachers of Quality Academy (TQA) 
program established by Brody School of Medicine at East Carolina 
University in January 2014. The program had a dual goal of prepar-
ing faculty to lead frontline clinical transformation while becoming 
proficient in pedagogy and curriculum design necessary to prepare 
students for developing health systems science (HSS) competencies. 
The TQA included the completion of the Institute for Healthcare 
Improvement Open School Basic Certificate in Quality and Safety; 
participation in six two-day learning sessions on key HSS topics; 
completion of a quality improvement (QI) project; and participation 
in three online graduate courses. Twenty-seven faculty members 
from four health science programs completed the program. All 
completed their QI projects. Nineteen (70%) have been formally en-
gaged in the design and delivery of the medical student curriculum 
in HSS. This article informs faculty development programs in health 
professions education by outlining a faculty development curric-
ulum for improving knowledge and skills in HSS as an educational 
initiative for faculty.

Brown DR, Warren JB, Hyderi A, et al. Finding a path to entrust-
ment in undergraduate medical education: A progress report 
from the AAMC Core Entrustable Professional Activities for 
Entering Residency Entrustment Concept Group. Acad Med. 
2017;92:774-779.

This paper describes the progress of schools piloting the 13 core 
entrustable professional activities (EPA) for Entering Residency, 
which were created to address gaps between medical school and 
residency, and better prepare medical students to meet the expec-
tations of their residency program directors. The core EPAs provide 
a framework for supervisors to be able to utilize assessments and 
provide feedback to students about their ability to perform in 
workplace settings. Ten medical schools are piloting the implemen-
tation and evaluation of the core EPAs to better understand how to 
entrust students to perform specified activities. Within the pilot, one 
work group focused on the concept of entrustment and developed 
guiding principles for entrustment based on discussions and a 
literature review. This group discussed the entrustment process in 
the context of perceived trust of the learner, a supervisor’s overall 
workplace-based assessment of a learner, and the summative deci-
sions made for each core EPA. Entrustment was defined at the point 
that students have the required knowledge, skills, and attitudes, as 
well as at the point of demonstrating elements of trustworthiness 
which indicate student entrustment of performing a core EPA with-
out supervision. In addition, the workgroup recommends guiding 
principles for making summative decisions to make this process 
more transparent for students and faculty. This workgroup created a 
developmental framework of trustworthiness, which is comprised of 
three distinct dimensions: discernment of limitations, truthfulness, 
and conscientiousness. Various elements of this framework will be 
tested in the next phase of the pilot including the validity of the 
scale and various approaches used by each school. Furthermore, the 
group will continue to evaluate and discuss facilitators and barriers 
to implementing the guiding principles within each school. The 
future work of this group in evaluating the entrustment process and 
piloting different approaches to compiling evidence of trustwor-
thiness will help inform medical schools’ efforts in implementing a 
deliberate approach to assessment that bridges the gap between 
medical school and residency.
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Bumsted T, Schneider BN, Deiorio NM. Considerations for med-
ical students and advisors after an unsuccessful match. Acad 
Med. 2017;92:918-922.

This perspective article discusses issues related to unmatched 
medical students, as well as options that they may consider with 
their advisors and medical schools through this difficult experience. 
First, students and faculty need to familiarize themselves with their 
school’s policy for delaying graduation. Many schools do not include 
matching as a requirement for graduating. While delaying gradu-
ation may assist students in improving clinical skills and procuring 
stronger letters of recommendation, this may not be allowed at 
some institutions. Some schools do not allow this option once 
students have met graduation requirements to avoid jeopardizing a 
student’s ability to graduate if they are already in good standing, in-
creased indebtedness, and clinical site capacity. Second, it is unclear 
if adding more information to the Dean’s Letter will increase the 
likelihood that a student will match in subsequent cycles. However, 
the authors recommend an addendum describing experiences not 
covered in the previous Dean’s Letter. Additional information about 
experiences in advanced clinical rotations may be an important 
factor for program directors seeking more clinical performance 
evaluations. If an unmatched student is unable to obtain a residency 
position during the SOAP process, they generally have three options: 
seeking a position immediately following the SOAP but before resi-
dency begins; obtaining a position the year following residency due 
to a vacancy; reapplying the next year, whether to the same spe-
cialty or a different one. The authors also identified the 10 out of 33 
factors program directors consider in applicants can be improved on 
after the initial match process. Alternative avenues for unmatched 
students to strengthen their application include paid employment, 
volunteer work, or obtaining an additional degree or certification, 
while others may decide to pursue a nonclinical career. Lastly, the 
authors offer guidelines to faculty members on advising unmatched 
students. This perspective assists medical schools in creating deliber-
ate strategies for advising unmatched students, particularly at a time 
in which medical schools are actively working toward decreasing the 
shortage of primary care physicians.

Burk-Rafel J, Mullan PB, Wagenschutz H, Pulst-Korenberg A, 
Skye E, Davis MM. Scholarly concentration program devel-
opment: A generalizable, data-driven approach. Acad Med. 
2016;91:S16-S23.

This article describes an approach that medical schools can use to 
develop scholarly concentration programs based on student prefer-
ences and existing expertise. First the authors thematically analyzed 
the internet content of scholarly concentration programs at top 
research or primary care United States medical schools. Next, the 
authors conducted a survey to understand which scholarly concen-
trations were of interest to students at their institution. Exploratory 
factor analysis was used to examine the relationships between 
topics which were rated by students on the survey, and an optimi-
zation algorithm was created to understand logistical approaches to 
increasing the number of students able to participate in their first or 
second choice of concentration. The factor analysis indicated eight 
pathway preferences that medical schools could implement. The 
algorithm determined that offering six pathways would allow 95% 
of a 171 student first-year class to participate in their first or second 
choice. This article informs medical schools exploring implemen-
tation of scholarly concentrations to provide more learner-focused 
opportunities.

Cangiarella J, Fancher T, Jones B, et al. Three-year MD programs: 
Perspectives from the Consortium of Accelerated Medical Path-
way Programs (CAMPP). Acad Med. 2017;92:483-490. 

This article describes the three-year medical degree programs of 
medical schools that are members of the Consortium of Accelerat-
ed Medical Pathway Programs (CAMPP), which is supported by the 
Josiah Macy Jr. Foundation. The goal of the consortium is to provide 
networking support and collaboration opportunities for medical 
schools with existing accelerated programs, as well as provide 
information regarding scalable, replicable, and portable models for 
medical schools considering implementing an accelerated program. 
This article describes each program’s specialty focus, mission, finan-
cial support, and student selection process among other relevant 
descriptive information. In addition, the authors address concerns 
with regard to students in accelerated programs learning the same 
content as their peers in traditional programs, as well as regulatory 
requirements and the implications of different options regarding 
the residency match. Lastly, the authors describe lessons they have 
learned through implementing an accelerated program. The work 
of the CAMPP helps medical schools understand how to improve 
the continuum from undergraduate medical education to graduate 
medical education, particularly as it relates to implementing compe-
tency-based education programs which may accelerate a student’s 
progress toward graduation.

Carney PA, Haedinger LA, Kahl LE, Deiorio NM, Bonura EM, 
Kraakevik JA. The association between assigned independent 
learning schedule and medical student performance on exam-
inations. Med Sci Educ. 2017;27:253-257.

This article explores the experiences of one medical school with a 
schedule structure that provides students with independent learn-
ing time throughout the week with weekly examinations occurring 
on Friday. Independent learning times are available on Monday 
afternoons, Tuesday mornings, and Thursday afternoons. Students 
assigned to Monday and Tuesday times were concerned that they 
were at a disadvantage because they had less study time just prior 
to the examination. In response, the school conducted a study with 
one class of medical students (second class to participate in the 
new curriculum and structure). There was no statistical difference 
in weekly test scores based on when students were assigned to an 
independent learning time. As medical schools begin to reform their 
curriculum and structure, it is important to develop an evidence 
base for new concerns that may arise. This awareness will lead 
learners and researchers to explore other ways to improve examina-
tion performance and will inform the work of other medical schools 
implementing curricular reform. 

Chen HC, McNamara M, Teherani A, ten Cate O, O’Sullivan P. 
Developing entrustable professional activities for entry into 
clerkship. Acad Med. 2016;91:247-255.

This article describes a multistep process for developing and 
appraising content validity evidence for entrustable professional 
activities (EPA) for clerkship entry. The process started with a study 
of student-run clinics, the results of which were confirmed with pre-
ceptor interviews and student focus groups. To ensure the relevance 
and adequacy of the EPA content domains derived from this process, 
they were mapped to existing competency frameworks to establish 
credibility with stakeholders and provide a framework for obser-
vation and assessment. Next, with the assistance of experts, the 
content of each EPA was expanded on beyond its content domain to 
include a detailed delineation of the expected observable behav-
iors and the context for those behaviors. These EPAs were further 
refined three times with the help of local, national, and international 
medical educators through meetings and conferences. A final review 
was conducted with an EPA expert and local stakeholders to ensure 
adherence to EPA principles and the appropriateness and alignment 
of the EPA content with curricular objectives. The EPAs developed, as 
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well as the multistep process utilized to develop them, informs both 
local and national efforts in developing or improving competency 
frameworks for new content areas. 

Chertoff J, Wright A, Novak M, et al. Status of portfolios in 
undergraduate medical education in the LCME accredited US 
medical school. Med Teach. 2016;38:886-896.

This article describes the results of a survey to investigate the 
number of medical schools accredited by the Liaison Committee 
on Medical Education utilizing portfolios, the format of portfolios, 
information technology (IT) innovations, purpose of portfolios, 
and their ability to engage faculty and students. The majority of 
schools that responded and identified themselves as portfolio-users, 
utilized electronic longitudinal competency-based portfolios with 
a minority utilizing visual tracking of student progress over time. 
Less than half of respondents reported that portfolios were used for 
formative and/or summative purposes. Respondents also described 
faculty development as the most important barrier to implementing 
portfolios, which may lead to poor faculty engagement. Likewise, 
respondents identified dedicated mentorship for the students as 
the most important facilitator of portfolio success. Another barrier 
to implementing portfolios is student resistance due to limited 
experience and lack of engagement in reflective learning. Lastly, IT 
and administrative support was identified as a facilitator to imple-
menting portfolios, particularly with IT support that is responsive 
to user input. This study informs efforts made by medical education 
programs by identifying education technology needs for medical 
schools, as well as by describing factors that can facilitate and hinder 
IT implementation within a specific locale.

Clay AS, Chudgar SM, Turner KM, et al. How prepared are med-
ical and nursing students to identify common hazards in the 
intensive care unit? Ann Am Thorac Soc. 2017;14:543-549.

This study explores how often nursing and medical students identify 
patient safety issues in hospital settings, as well as the differences in 
individual and team performance. Ninety-three fourth-year medical 
students and 51 accelerated Bachelor of Science in Nursing students 
participated in the “Room of Horrors” simulation as a mandato-
ry component of their coursework. These sessions occurred in a 
high-fidelity simulation room. Each student completed an individual 
simulation and an interprofessional team simulation. These ses-
sions occurred in a hospital setting and included hazards specific to 
infection control, hospital-acquired infections, skin breakdown, and 
delirium. Assessment data from the individual simulations informed 
a patient safety discussion that occurred one week later, which was 
followed by the team-based simulation. A mixed-methods ap-
proach was used to identify how often students identified patient 
safety issues and to understand differences in individual and team 
performance. Overall, hazard identification was low, and there were 
interprofessional differences. While medical students were more 
likely to identify indications for several therapies, nursing students 
were more likely to identify improper use or incorrect function-
ing of medical equipment. Although interprofessional teams of 
students performed better than individuals, teams missed many 
patient safety hazards that are specific to the intensive care unit. A 
majority of students who completed an evaluation for the activity 
indicated that the “Room of Horrors” should be used again and 
provided examples for why they were able to identify more hazards 
as an interprofessional team. This study informs health professions 
education programs implementing patient safety and interprofes-
sional practice assessments. This simulation can be administered to 
students, faculty, and practitioners and can inform health systems of 
gaps in their patient safety practices. 

Clyne B, Rapoza B, George P. Leadership in undergraduate 
medical education: Training future physician leaders. R I Med J. 
2015;98:36-40.

This article describes the design and implementation of a leadership 
curriculum at the Warren Alpert Medical School of Brown Univer-
sity (AMS) for students in the primary care-population medicine 
program with the goal of engaging students with leadership topics 
starting early in the preclinical stages of training. The “Leadership in 
Health Care” (LHC) course was designed based on multiple needs 
assessments, interviews with physician leaders, and consideration 
of a wide range of leadership theories relevant to health care and 
appropriate to student curriculum. Each LHC session focuses on one 
core topic using techniques that address the needs of adult learners. 
They are designed to be goal-oriented, related to prior experiences, 
practical, and interactive. Lastly, a critical component of the LHC 
course is the leadership action project, which is a longitudinal, 
experiential learning, team activity that allows students to apply 
lessons learned in class to their leadership development. This article 
informs medical schools seeking to offer evidence-based leadership 
experiences at their institutions. 

Cook D, Triola M. Educational technologies in health professions 
education: Current state and future directions. Josiah Macy Jr 
Foundation Conference on Enhancing Health Professions Educa-
tion through Technology. 2015:71-111. 

This paper, commissioned by the Josiah Macy Jr. Foundation, 
explores the various technologies currently available for health 
professions education (HPE), the extent to which technologies have 
delivered on promised transformations, and how faculty in HPE 
may maximize the value of educational technologies. Educational 
technologies (ET) are defined as materials and devices created or 
adapted to solve practical problems related to training, learner as-
sessment, or education administration. Specific educational technol-
ogy trends in HPE are discussed. While computer-based technology 
can facilitate the transmission of information and the collection and 
analysis of data, technology itself will not transform how students 
learn and educators must continue to focus on the fundamental 
principles of learning. In addition, due to the variation of institution-
al needs, it may be impossible to mandate any specific technological 
infrastructure other than access to human expertise in developing 
and implementing needed solutions. As such, administrators need 
to develop both depth and diversity in local teaching expertise, and 
the community at large needs to develop a culture of sharing. Lastly, 
the authors call for increased scholarly efforts directed to developing 
an evidence base of ET that ask questions pertaining to the design 
and effective implementation of future courses, rather than compar-
isons of the past. This paper informs the broader health professions 
education community on the necessary next steps for better imple-
menting and integrating ET within educational experiences.

Cunningham PRG, Baxley EG, Garrison HG. Transforming 
medical education is key to meeting North Carolina’s physician 
workforce needs. NCMJ. 2016;77:115-120.

This article discusses the role of Brody School of Medicine’s model 
of preparing a primary care physician workforce for meeting North 
Carolina’s (NC) future physician workforce needs. Brody’s success 
in meeting its mission of increasing the supply of primary care 
physicians in NC can be attributed to recruiting students only from 
NC, conducting a holistic review of applicants, providing a primary 
care-focused educational process, and maintaining low tuition rates 
so specialty choice is not significantly influenced by student debt. To 
address continuing issues of disparities within NC, Brody is focusing 
on improving the competency of its graduates in health systems 
science and preparing its faculty to institute a curricular emphasis 
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on health systems science. In addition, Brody is reemphasizing its 
original mission to continue addressing the racial and ethnic diversi-
ty of NC’s current health care professionals by ensuring that as much 
as one-fifth of each medical school class is comprised of minority 
students (compared to a national mean of 6%). Moving forward, 
the ongoing decline in the number of primary care physicians who 
choose to practice in NC needs to be addressed, and NC must find 
ways to increase residency positions in the state and create more 
opportunities for medical school graduates to do at least part of 
their residency training in rural areas of NC. Lastly, NC must create 
policies, mechanisms, and incentives that will help them meet the 
health care needs of the future. This article validates the continued 
need for innovation in both undergraduate and graduate medical 
education to address the needs of disparate populations in the 
United States.

Cutrer WB, Miller B, Pusic MV, et al. Fostering the development 
of master adaptive learners: A conceptual model to guide skill 
acquisition in medical education. Acad Med. 2017;92:70-75.

This article introduces and discusses the conceptual model of a 
master adaptive learner (MAL), which will provide future physicians 
with strategies for learning within and adapting to a changing 
health care environment more effectively. The concept of a MAL 
describes a metacognitive approach for learning based on self-regu-
lation that can foster the development and use of adaptive exper-
tise in practice. Specific behaviors related to preparation for future 
learning, such as asking pertinent questions, using resources that 
lead to practice change, and strategically seeking feedback are the 
foundation of a MAL who functions effectively, balancing routine 
and adaptive expertise. In addition, the MAL model was informed by 
the Practice-Based Learning and Improvement competency domain 
of the Accreditation Council for Graduate Medical Education and 
the American Board of Medical Specialties, as well as the plan-do-
study-act cycle used for continuous quality improvement. The major 
components of the MAL process are planning, learning, assessing, 
and adjusting. The process for moving among these phases is meant 
to be iterative, based on existing issues that are resolved and new 
questions that emerge. The MAL model and this article informs the 
health professions education community’s understanding of compo-
nents related to student development, outcomes, and the impact of 
the learning environment. 

Daniel M, Fleming A, Grochowski CO, et al. Why not wait? Eight 
institutions share their experiences moving United States Med-
ical Licensing Examination Step 1 after core clinical clerkships. 
[published online ahead of print April 18, 2017]. Acad Med. 
doi:10.1097/ACM.0000000000001714

This perspective article explores the experiences of eight medical 
schools that made curricular changes facilitating students’ com-
pletion of the United States Medical Licensing Examination (USM-
LE) Step 1 examination after they complete the core clerkships. 
Currently, there is no consensus on this topic, and studies examining 
basic science retention after completion of the USMLE Step 1 have 
some inconsistencies. Medical schools that have made this change 
have done so with the goals of improving retention of basic science 
content, integration of basic science content within clinical settings, 
and student preparation for the USMLE Step 1 as the vignettes used 
within the examination have become longer, more complicated, 
and more clinically focused. The authors described logistical details 
of moving the USMLE Step 1, including issues related to timing 
and relevant curricular features. Among these eight schools, there 
was not one way of implementing this change, and some schools 
are flexible with the amount of time they allow for studying and 
completing the examination. In addition, schools incorporated a 

variation of learning platforms and activities to facilitate student 
retention of basic science knowledge. All schools that have already 
made this change and those that have USMLE Step 1 score data for 
students who completed the examination before and after the core 
clerkships reported some increase in aggregate scores, though these 
differences may not be statistically significant and are not gener-
alizable. An unanticipated outcome experienced by schools that 
are flexible in when students can take the USMLE Step 1 reported 
that allowing students’ independence in choosing when they take 
the examination caused students anxiety with the lack of available 
data to inform their decision. Additional empirical studies need 
to be conducted to understand examination score differences for 
students who completed the examination before and after the core 
clerkships. Specific attention needs to be given to both low and high 
performing students, as well as both class and individual differences 
in the context of each school’s curriculum. This article fills a gap in 
informing medical schools of the facilitators and barriers to making 
this change, as more educators are advocating for individualized 
experiences and competency-based curricula. 

Deiorio NM, Carney PA, Kahl LE, Bonura EM, Juve AM. Coaching: 
A new model for academic and career achievement. Med Educ 
Online. 2016;21:33480.

This article discusses the need for definitions and constructs for 
academic coaching in medical education, in order to accurately 
assess the coaching relationship and processes. The purposes of 
the article are to (1) define the concept of coaching and create a 
conceptual framework applied to medical education and (2) identify 
and define constructs for measurement. As medical knowledge 
continues to expand, physicians must become skilled in identifying 
gaps in knowledge and skills and continually embark on cycles of 
self-improvement. Coaching is emerging as a potential approach to 
facilitate this process, and it represents a shift from traditional advis-
ing and mentoring. With these proposed definitions and constructs 
further research should be conducted to examine how to measure 
the coaching relationship and process and its effects on learning 
outcomes, lifelong self-directed learning, and overall academic 
development at varying skill levels. This article informs the work of 
health professions education programs seeking to implement or 
improve coaching programs.

Deiorio N, Juvel AM. Developing an academic coaching  
program. MedEdPublish. 2016.

This article presents recommendations for building a coaching 
program through review of the literature and the authors’ own 
experiences. A clear definition of academic coaching as a develop-
mental longitudinal relationship distinct from advising, mentoring, 
and teaching is the foundation on which this concept should be 
introduced to faculty and learners. In addition, faculty with the right 
skills, not content expertise, should be selected as academic coach-
es, as learners also need to be developed to be coached. Likewise, 
coaches also need to be prepared to help learners navigate their 
academic experience. It is also helpful to keep a regular schedule for 
both meetings between the coach and learner, as well as for faculty 
development to provide coaches with evidence-based resources 
and feedback on their coaching. With regard to assessment data, 
electronic portfolios can be used to as a tool to make assessment 
information readily available and transparent to coaches. Howev-
er, in this capacity it is not recommended that coaches also act as 
assessors. Lastly, it is necessary to acknowledge faculty members 
as coaches and support them through creating an environment in 
which they can learn from each other, as well as other coaching pro-
grams. One way to sustain a coaching program’s growth is through 
a deliberate evaluation process that measures progress on high-lev-
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el outcomes. These recommendations contextualize academic 
coaching within health professions education, creating a framework 
that institutions can use when implementing and developing new 
coaching programs. 

Denny JC, Spickard A, Speltz PJ, Porier R, Rosenstiel DE, Powers 
JS. Using natural language processing to provide personalized 
learning opportunities from trainee clinical notes. J Biomed 
Inform. 2015;56:292-299.

This article describes a novel electronic adviser system using nat-
ural language processing (NLP) to identify two geriatric medicine 
competencies from medical student clinical notes in the electronic 
health record (EHR). Clinical notes from third year medical students 
were processed using a general-purpose NLP system to identify 
biomedical concepts and their section context. The system analyzed 
these notes for relevance to the competencies and generated cus-
tom email alerts to students with embedded supplemental learning 
material customized to their notes. In total, 393 emails were sent 
to 54 students (82% enrolled), including 270 for one competency 
and 123 for the other. The system selected and emailed links to 260 
unique documents from the medical school curriculum in the 393 
adviser emails sent to students, with some documents being includ-
ed by design. Students accessed educational links 34 times from the 
393 email alerts. Although the system had a small effect in changing 
behavior, the advantage of this assessment is that it is measuring 
real clinical change in documentation. Given the low cost and 
burden of such a system, these education advisers may be a useful 
adjunct to other forms of instruction. This article provides an exam-
ple of how NLP has been used within an EHR-based intervention to 
provide students feedback outside of the potentially time-pressured 
clinical environment. As some schools are considering new informa-
tion that can be integrated into EHRs for teaching and practice, this 
article provides an example of how competencies may be evaluated 
using NLP in EHR-based interventions. 

Elks ML, Herbert-Carter J, Smith M, Klement B, Knight BB, 
Anachebe NF. Shifting the curve: Fostering academic Success in 
a diverse student body. [published online ahead of print July 3, 
2017]. Acad Med. doi:10.1097/ACM.0000000000001783

This article describes a process that resulted in a high level of aca-
demic success for a diverse student body at the Morehouse School 
of Medicine (MSM), a historically black medical school. On average, 
about 75% of matriculating students are African-American and 5% 
are from other underrepresented groups in medicine. Their entering 
grade point averages (GPA) and Medical College Admission Test 
(MCAT) scores are similar to those reported nationally by race/eth-
nicity, but their United States Licensing Examination (USMLE) Step 1 
scores are higher than expected based on their MCAT. To understand 
which factors contribute to their success on the USMLE Step 1 the 
authors first compared their students’ MCAT scores to the nation-
al average for each cohort. Next, the authors determined scores 
from the students’ first attempt at the USMLE Step 1 and calculated 
correlation coefficients comparing the MCAT scores to the USMLE 
Step 1 scores for each class. Next, they used a formula from the 
literature to predict students’ USMLE Step 1 scores based on their 
GPA and MCAT scores, and their students’ scores were 22.6 points 
higher than the calculations predicted. Lastly, they collected data 
from course evaluations, an annual questionnaire, and interviews 
and focus groups with faculty members and students to understand 
which factors influenced these outcomes. Based on their qualitative 
analysis, the authors believe this success can be attributed to the 
milieu and mentoring at the school, structure and content of the 
curriculum, and monitoring. At MSM, faculty and peer supports are 
offered through longitudinal learning communities that begin in the 

students’ first year of medical school. In addition, MSM has several 
mechanisms in place to provide feedback to students and continu-
ous quality improvement for faculty. Several mixed methods studies 
are underway to more closely examine the factors identified. This 
report, and future studies, will help other educational programs fa-
cilitate environments that lead to successful outcomes for a diverse 
student body. 

Ellaway RH, Pusic MV, Galbraith RM, Cameron T. Developing the 
role of big data and analytics in health professional education. 
Med Teach. 2014;36:216-222.

This article reviews the potential of educational analytics and big 
data in health professional education and makes recommendations 
for how these techniques can be developed to serve all stakehold-
ers. Big data involves the aggregation of large and heterogeneous 
data sets. A few examples of how big data can be used are increas-
ing personalized competency data at the individual learner level; a 
longitudinal capture of data from a single institution from multiple 
sources, times, and cohorts; parallel capture of data across differ-
ent institutions at a single time point; combining longitudinal and 
cross-sectional data; and combining data from educational and 
clinical information repositories. Likewise, educational analytics are 
used to look for patterns in educational practice or performance, 
although it is unclear how big data should be used to guide both 
learners and institutions in making decisions. Additionally, it is 
important to remember that big data is open to bias and misinter-
pretation no less than traditional methods of research, evaluation, 
or assessment. This article informs the health professions educa-
tors’ efforts in developing large data sets to measure the impact of 
innovations over time. As the researchers and evaluators build data 
sets, it is important to be cognizant of the purpose, methods, and 
challenges articulated in this article. 

Ehrenfeld JM, Spickard WA, Cutrer WB. Medical student contri-
butions in the workplace: Can we put a value on priceless?  
J Med Syst. 2016:40;128

This article discusses the need for a series of research projects to 
assess the value of medical student contributions in patient care and 
health care settings in which they train and participate. A few chal-
lenges to measuring value are a lack of a shared understanding of 
how to define either value or contributions and understanding the 
contributions of a single team member. This article proposes that it 
would be helpful to define nomenclature around medical student 
contributions. This article sets a foundation in medical education to 
enable stakeholders to quantify contributions across settings and 
roles. This work would solidify faculty expectations of students and 
inform appropriate assessments of their contributions. 

Epstein-Lubow G, Cineas S, Yess J, Anthony D, Fagan M, George 
P. Development of a longitudinal integrated clerkship at the 
Warren Alpert Medical School of Brown University. R I Med J. 
2015;98:27-31.

This article describes the introduction of a longitudinal integrat-
ed clerkship (LIC) by the Warren Alpert Medical School of Brown 
University. The LIC is a method of clinical medical education in which 
traditional specialty-specific block rotations lasting several weeks 
and occurring sequentially are replaced by longitudinal experiences 
for all core specialties occurring concurrently over many months and 
largely in the outpatient setting. The LIC is for third year students in 
the primary care-population medicine program. In developing the 
LIC, program faculty incorporated a historical perspective of medical 
education, modern knowledge about students’ development of 
clinical skills, and educational science as it relates to faculty develop-
ment and learner evaluation. The clerkship is being tailored to fit the 
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Brown University system as it will be unique in its attention to pop-
ulation medicine, including exposure of students to several distinct 
health care systems within a single geographic region, and integra-
tion of clinical training with completion of a Master in Population 
Medicine. The goals are to gain longitudinal experience in each of 
six core clerkships; promote continuity with patients and their care 
environments; integrate population health with clinical medicine; 
longitudinally follow and participate in treatments of patients across 
specialties; and complete a quality improvement and/or patient 
safety project focused on population medicine. For the 2015-2016 
academic year the LIC was a pilot and was the required core clinical 
education for medical training for eight selected students. Based on 
assessments of the program and students’ performance, the LIC will 
be adjusted to better aid student learning and overall functioning 
of the LIC program within affiliated health care systems. This article 
informs medical schools interested in implementing a LIC while 
deliberately integrating topics related to population medicine. 

Erlich M, Blake R, Dumenco L, White J, Dollase RH, George P. 
Health disparity curriculum at the Warren Alpert Medical School 
of Brown University. R I Med J. 2014;97:22-25.

This article discusses the health disparity curriculum that has been 
implemented at Warren Alpert Medical School of Brown University. 
In addition to acquiring knowledge of basic sciences and clinical 
skills, medical students must gain an understanding of health dis-
parities and develop a defined skill set to address these inequalities. 
Using Kern’s six-step approach to curriculum development along 
with principles of experiential and active learning, student cham-
pions and the office of medical education developed a multimodal 
health disparities curriculum. This curriculum includes required 
experiences for medical students in the first, second and third years, 
along with elective experiences throughout medical school. Stu-
dents are examined on their knowledge, skills and attitudes toward 
health disparities prior to graduation. The goal of this curriculum 
is to empower students with the knowledge, skills and attitudes to 
help patients navigate the socio-economic and cultural issues that 
may affect their health. This article describes the challenges moving 
forward in creating a broader interest in health disparities to strike 
the appropriate balance between providing students with a strong 
biomedical foundation of knowledge and gaining deep understand-
ing of social influences that often drive health outcomes. This article 
informs the consortium’s work on understanding this balance, as 
well as providing additional strategies for teaching health dispari-
ties.

Farrell SE, Hopson LR, Wolff M, Hemphill RR, Santen SA. What’s 
the evidence: A review of the one-minute preceptor model of 
clinical teaching and implications for teaching in the emergency 
department. J Emerg Med. 2016;51:278-283.

This article reviews the evidence for the effectiveness of the 
one-minute preceptor (OMP) teaching method and provides 
suggestions for its use in emergency medicine. The OMP was first 
introduced in the family medicine literature as a method to simulta-
neously teach clinical skills and provide patient care. Existing experi-
mental studies support faculty and resident educators in using OMP 
as an effective clinical teaching method with multiple benefits. In 
utilizing the OMP, teachers are able to identify gaps in the student’s 
learning, engage the learner in higher level clinical thinking, contex-
tualize learning about specific issues, improve the level of feedback 
given to the learner, as well as address the patient’s needs. Lastly, 
the authors use a case to illustrate how the OMP method may be 
applied in emergency medicine. This article articulates the potential 
for OMP to be used in a new clinical setting and context. This article 
informs medical education programs that seek to incorporate new 

assessment methods by demonstrating the use of the OMP in set-
tings that are not common for this assessment method.

Favreau MA, Tewksbury L, Lupi C, et al. Constructing a shared 
mental model for faculty development for the Core Entrust-
able Professional Activities for Entering Residency. Acad Med. 
2017;92:759-764.

This article provides an analysis of the current literature on entrust-
able professional activities (EPA) and entrustment to determine a 
framework for developing faculty to make entrustment decisions. 
The authors determined that such a framework is composed of four 
dimensions. First, observation skills in authentic work environments 
should be developed in order for assessment and entrustment to 
occur as a partnership between the faculty and learner in order to 
facilitate the learner’s development. Second, feedback and coaching 
skills should be included as part of faculty development programs 
to assist faculty in creating longitudinal coaching relationships 
in which the faculty and learner reciprocate trust. Third, faculty 
development should include opportunities to continuously improve 
their understanding and ability to self-assess and reflect in order to 
demonstrate these behaviors and skills to learners throughout the 
entrustment process. Lastly, it is necessary to create a community 
of practice in which all individuals involved in the entrustment 
process are given opportunities to learn from other faculty through 
a collaborative process fostering optimal contributions from faculty 
and an EPA culture. In addition, the authors describe factors related 
to organizational structure that make it more difficult to establish 
such a culture within a medical school environment compared to 
residency. Medical schools may use the suggestions and framework 
described in this article to develop an EPA culture at their institution 
by focusing on faculty development efforts that are necessary for 
successful implementation.

Fenton JJ, Fiscella K, Jerant AF, et al. Reducing medical school 
admissions disparities in an era of legal restrictions: Adjusting 
for applicant socioeconomic disadvantage. J Health Care Poor 
Underserved. 2016;27:22-34.

This article discusses the need for a diverse physician workforce 
in order to increase access to care for underserved populations. 
Medical schools have compelling reasons for achieving class diver-
sity. First, student diversity enhances the education of all students. 
Second, in workforce analyses, non-white students are more likely 
than white students to provide care in underserved communities 
after medical training. Third, a diverse physician workforce may help 
address racial/ethnic and socioeconomic disparities in health status, 
health care quality, and in patient recruitment for health research. 
Lastly, medical students value diversity. The authors also discuss the 
legal restrictions that constrain the extent to which medical schools 
may use race/ethnicity in admissions decisions and outlines simu-
lations conducted using academic metrics and socioeconomic data 
from applicants to a California public medical school from 2011 to 
2013. These results indicated socioeconomic and under-represented 
minority disparities in admissions could be eliminated while main-
taining academic readiness. Adjusting applicant academic metrics 
using socioeconomic information on medical school applications 
may be a race-neutral means of increasing the socioeconomic and 
racial/ethnic diversity of the physician workforce. This article offers 
an approach that other medical schools may use to mitigate dispari-
ties in admissions. 
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George P, Tunkel AR, Dollase R, et al. The primary care-popula-
tion medicine program at the Warren Alpert Medical School of 
Brown University. R I Med J. 2015;98:16-21.

This article discusses the primary care-population medicine (PC-PM) 
program developed by the Warren Alpert Medical School of Brown 
University. The program builds upon the traditional curriculum with 
major integrated curricular innovations. The first innovation is the 
Master of Science in Population Medicine that requires students 
to take nine additional courses over four years, complete a thesis 
project focused on an area of population medicine, and take part in 
significant leadership training. The second is the development of the 
longitudinal integrated clerkship (LIC) during the third year of medi-
cal school in which the students complete a longitudinal outpatient 
experience with the same preceptors and patients. During the LIC 
the students follow a panel of patients wherever care is provided, 
while focusing on population health and health care delivery issues, 
in addition to medical topics throughout their clinical and didactic 
experiences. The PC-PM pilot began August 2015 with a class of 24 
students. This article describes an approach to advance primary care 
and population medicine education that may be adapted by other 
medical schools. 

Gonzalo JD, Haidet P, Wolpaw DR. Authentic clinical experiences 
and depth in systems: Toward a 21st century curriculum. Med 
Educ. 2014;48:104-112.

This article describes a program that began in 1952 and introduced 
increased learner responsibility, an organ system-based curriculum, 
and early student engagement in patient care through a family 
clinic. This program linked medical students with pregnant women 
and created a meaningful mini-immersion for these pre-clerkship 
students. The students followed the women through pregnancy, 
delivery and postnatal care, and infants into early childhood. The 
students attended all appointments, made home visits, and often 
developed important longitudinal relationships with mother, child 
and family, actively contributing to these patients’ health care. Over 
time the program morphed into a more typical preceptorship, in 
which students gained the opportunity to practice clinical skills and 
see a greater number of patients, but without the depth afforded by 
the original program. This article discusses how the changes caused 
the program to lose the meaningful engagement that promotes 
learning and professional development. It also emphasizes the 
importance of systems-based experiences to student development. 
The author’s focus on a new systems-based curriculum sets a foun-
dation within the medical education literature for future study and 
adaptation of such curricula. 

Gonzalo JD, Haidet P, Papp KK, et al. Educating for the 21st-Cen-
tury Health Care System: An interdependent framework basic, 
clinical, and systems sciences. Acad Med. 2017;92:35-39.

This article examines the current state of medical education with 
respect to systems science. The framework proposed represents 
an educational shift from a two-pillar framework to a three-pillar 
framework where basic, clinical, and systems sciences are inter-
dependent. In this new framework students not only learn the 
interconnectivity of the basic, clinical, and systems sciences but 
also uncover relevance and meaning in their education through 
authentic, value-added, and patient-centered roles as navigators 
within the health care system. This article discusses the implementa-
tion of the new curriculum at Pennsylvania State University College 
of Medicine, called the Systems Navigation Curriculum (SyNC). This 
curriculum consists of conceptual and experiential components: 
(1) the Science of Heath Systems course, and (2) patient navigator 
experiences. Both the course and the navigation experiences allow 
students to develop the knowledge, attitudes, and skills to function 

effectively amid the complexities of an evolving health care system. 
The Science of Health Systems Course spans the first seventeen 
months of the students’ undergraduate experience and is simulta-
neous with course work in basic and clinical sciences. This article’s 
proposal of the three-pillar framework and the SyNC curriculum 
informs ongoing work toward integrating health systems science as 
the third pillar of medical education. 

Gonzalo JD, Dekhtyar M, Starr SR, et al. Health systems science 
curricula in undergraduate medical education: Identifying 
and defining a potential curricular framework. Acad Med. 
2017;92:123-131.

This article describes a review of 30 Accelerating Change in Medical 
Education full grant submissions and analysis of health systems 
science (HSS)-related curricula at 11 schools to develop a poten-
tial comprehensive HSS curricular framework with domains and 
subcategories. In phase 1 of this project, full grant submissions were 
analyzed and coded to identify domains. In phase 2, a detailed re-
view of all existing and planned syllabi and curriculum documents at 
the grantee schools was performed. The final analysis yielded three 
types of domains: core, cross-cutting, and linking. Core domains 
included health care structures and processes; health care policy, 
economics, and management; clinical informatics and health infor-
mation technology; population and public health; value-based care; 
and health system improvement. Cross-cutting domains included 
leadership and change agency; teamwork and interprofessional 
education; evidence based medicine and practice; professionalism 
and ethics; and scholarship. Systems thinking was identified as a 
linking domain. This article includes definitions, examples, and sub-
domains for each of the identified domains. This broad framework 
aims to build on the traditional definition of systems-based practice 
and highlight the need to better align education programs with the 
anticipated needs of the systems in which students will practice. This 
article informed the HSS textbook content and HSS examination 
blueprint. This framework may also serve as a guide for future identi-
fication and development of HSS curricula and faculty development 
opportunities and may assist in helping educators understand gaps 
in assessment. 

Gonzalo JD, Baxley E, Borkan J, et al. Priority areas and potential 
solutions for successful integration and sustainment of health 
systems science in undergraduate medical education. Acad Med. 
2017;92:63-69.

This article discusses the call for significant reform to undergraduate 
medical education (UME) and graduate medical education (GME) 
programs to meet the evolving needs of the health care system. 
Nationally, several schools have initiated innovative curricula to 
promote education in health systems science (HSS). However, the 
successful implementation of HSS curricula is challenged by issues 
of curriculum design, assessment, culture, and accreditation. The au-
thors describe seven priority areas for the successful integration and 
sustainment of HSS in educational programs, associated challenges, 
and potential solutions. The authors identified these priority areas: 
partner with licensing, certifying, and accrediting bodies; develop 
comprehensive, standardized, and integrated curricula; develop 
standardize, and align assessments; improve the UME to GME transi-
tion; enhance faculty knowledge and skills, and incentives; demon-
strate value-added to the health system; and address the hidden 
curriculum. This article may serve as a blueprint for health profes-
sions education programs interested in developing HSS curricula 
locally, as well as for national efforts focused on promoting HSS-re-
lated knowledge, skills, and attitudes through national initiatives.
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Gonzalo JD, Graaf D, Johannes B, Blatt B, Wolpaw DR. Adding 
value to the health care system: Identifying value-added sys-
tems roles for medical students. Am J Med Qual. 2017;32:261-
270.

This article identifies potential value-added roles for medical stu-
dents within the health care delivery system, as well as the perceived 
value of medical students contributing in that capacity. Value-added 
roles are authentic experiences and opportunities for medical stu-
dents to add value to the health system by contributing to patient 
care and improving patient outcomes, in turn helping them learn 
about health systems science. The research team identified over 
30 clinical sites to accommodate more than 150 medical students. 
Participating clinical sites included inpatient and outpatient settings, 
clinics, and programs that were geographically distributed and 
included multiple specialty programs. Through site visits and key 
informant interviews, the authors identified potential system roles 
needed to improve patient outcomes, as well as perceived barriers 
that patients may experience. Potential systems tasks were identified 
as being either direct patient benefit activities or direct clinic benefit 
activities. This article provides a foundation to further explore expe-
riential opportunities that add value to the health system and teach 
students about health systems science. 

Gonzalo JD, Haidet P, Blatt B, Wolpaw DR. Exploring challenges 
in implementing a health systems science curriculum: A quali-
tative analysis of student perceptions. Med Educ. 2016;50:523-
531.

This article describes students’ perceptions of learning health 
systems science in the context of an institution that implemented a 
17-month course with an estimated 125 contact hours. This course 
included two primary components: classroom activities learning 
about systems-related topics not limited to insurance, cost, team-
work, and leadership, as well as an experiential patient navigation 
experience in which students were embedded within clinical sites. 
Focus groups were conducted with students in all four years of 
school. Researchers identified four categories of student-identified 
barriers, ranging from a lack of support for systems education to the 
importance of basic science on medical licensing board examina-
tions. Likewise, student-identified benefits of a systems curriculum 
included the acquisition of health systems science knowledge 
and skills, a better understanding of the patient experience, and 
improved learning and engagement in their patient navigator roles. 
However, the unifying challenge for medical students is negotiating 
two competing agendas—that of the medical education system 
placing importance on basic science and examinations and their 
own desire of being the best physician possible. This article provides 
a foundation for future research exploring the tensions described, 
and provides important insights about student perceptions of 
health systems science.

Gonzalo JD, Lucey C, Wolpaw T, Chang A. Value-added clinical 
systems learning roles for medical students that transform ed-
ucation and health: A guide for building partnerships between 
medical schools and health systems. Acad Med. 2017;92:602-
607.

This article discusses the large-scale efforts to develop novel 
required longitudinal, authentic health systems science curricula in 
classrooms, in workplaces, and for all first-year students. The authors 
combined two models in an intersecting manner, using Kotter’s 
change management and Kern’s curriculum development steps. 
The three-pillar framework that emerged addresses the challenges 
of reform at the undergraduate medical education level in regards 
to physician readiness for practice and leadership in changing 
health systems and integrates the biomedical and clinical sciences 

with health systems science. Applying this framework can lead to 
value-added clinical systems learning roles for students, meaningful 
medical school-health system partnerships, and a generation of fu-
ture physicians prepared to lead health systems change. This article 
provides a framework for medical schools working toward integrat-
ing medical students into authentic, value-added roles through 
increased collaboration with health systems. 

Gonzalo JD, Graaf D, Kass LE, Promes SB, Wolpaw DR, George 
DR. Medical students as systems ethnographers: Exploring pa-
tient experiences and systems vulnerabilities in the emergency 
department. AEM Educ Train. 2017;1:225-233.

This article describes an ethnography experience for select first-year 
medical students in an Emergency Department (ED). The goal of 
this educational program was to design systems ethnography roles 
that could enhance learning about health systems and to identify 
strategies for other programs interested in implementing systems 
ethnography roles for medical students in clinical settings. Medical 
students attended a session on ethnography theory and methods 
and systems thinking prior to participating as ethnographers. Stu-
dents were connected with patients, observed health care delivery 
for 12-15 total hours over a six-week period, and worked in teams 
to discuss barriers, facilitators, and ways to improve processes in the 
ED. At the end of the experience each student submitted a one- to 
two-page assignment discussing their observations, thoughts, and 
issues explored from the patient’s perspective regarding ED process-
es. Notes were taken of discussions that occurred during report-outs 
at the debriefing session. Lastly, students completed a survey 
about their perceptions of the experience. A thematic analysis was 
conducted on assignments and notes collected using previously 
published frameworks in order to categorize systems vulnerabilities. 
The overarching theme identified was the dichotomy between the 
monotonous patient experience and the fast-pace environment 
of the ED. In addition, the researchers identified four categories of 
systems vulnerabilities: patient experience; communication and 
collaboration; processes, physical space, and resources; and profes-
sionalism. Overall, students found the experience to be valuable and 
felt that their understanding of the patient experience increased. 
Lastly, qualitative analysis of open-ended questions showed that 
students had a larger appreciation for processes and issues that arise 
in the ED, and the analysis demonstrated the students’ ethnography 
and systems thinking skills. This study demonstrates the value-add 
of first-year medical students in clinical settings to both educational 
and clinical missions. The authors also describe the approaches and 
challenges of accomplishing objectives, which may be useful to 
other programs interested in embedding students within clinical 
settings. 

Gonzalo JD, Thompson BM, Haidet P, Mann K, Wolpaw DR. A 
constructive reframing of student roles and systems learning in 
medical education using a communities of practice lens. [pub-
lished ahead of print June 20, 2017]. Acad Med. doi:10.1097/
ACM.0000000000001778. 

This article uses community of practice theory to understand the 
implications that value-added medical education, authentic student 
roles, and health systems science may have in changing educa-
tional practices and student experiences. Community of practice 
theory describes knowledge management within a community in 
which members with similar goals and barriers share experiences 
to improve their knowledge and skills. In improving student role 
experiences for medical students within a community of practice, 
four questions need to be considered: who is within the communi-
ty; in what context do students learn within the community; what 
domain of knowledge is being taught through experiences within 
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the community; what opportunities exist for students to authen-
tically contribute within the community? Communities of practice 
for physicians have traditionally been considered to consist of 
peers, residents, and senior physicians. However, health care system 
transformations have expanded the community to include interpro-
fessional team members, patients, and populations. In the context 
of increasing student engagement, students may also enter this 
community to engage with and learn within a diverse collaborative 
setting. Health care stakeholders are identifying gaps in physicians’ 
knowledge of health systems. As such, student involvement in 
this type of a community of practice would operationalize health 
systems science knowledge domains through their roles and expe-
riences, which would begin as small tasks and gradually increase to 
full participation through their experience in becoming physicians. 
Additionally, the authors examine these factors of communities 
of practice within common student educational settings: clinical 
preceptorships, service learning experiences, student-run free 
clinics, and value-added clinical systems learning roles. They explain 
that value-added clinical systems roles may offer students the most 
legitimate experiences to develop a professional identity that aligns 
with the evolving physician expectations. However, processes need 
to be created to continuously improve these experiences leading 
to student buy-in. This article provides an additional theoretical 
framework that may be used as a foundation for future research 
evaluating the utility of and student experiences within value-added 
roles in medical education. 

Greer PJ, Brown DR, Brewster L, et al. Socially accountable med-
ical education: An innovative approach at Florida International 
University Herbert Wertheim College of Medicine. [published 
online ahead of print June 27, 2017]. Acad Med. doi:10.1097/
ACM.0000000000001811.

This report describes a service learning experience at the Herbert 
Wertheim College of Medicine Florida International University called 
the Green Family Foundation Neighborhood Health Education 
Learning Program, which aligns with the school’s mission to create 
socially-accountable physicians. In this program, interprofessional 
teams of students and faculty are assigned to households with 
the goal of identifying and addressing their social determinants of 
health longitudinally. Community needs were determined based on 
the results of a door-to-door survey of 1,845 households. A network 
of academic-community partners was formed to create an infra-
structure that facilitates all aspects of care for these households, 
from identifying their social determinants to advocating for their 
specific needs. Community capacity and trust is built through a com-
munity engagement processes in which staff work with the commu-
nity to recruit, enroll, and better advocate for their needs. Household 
logistics, including scheduling and management of social deter-
minants, is maintained with the use of an electronic portal. After 
students develop rapport with a household they develop a care plan 
and are responsible for providing or referring household members 
to services, as well as following up on progress. In addition to the 
portal, household progress is tracked using an electronic medical 
record. Furthermore, these service learning experiences are integrat-
ed within the educational (curriculum) and social (learning com-
munities) structures of the medical school and are sustained with 
funding, which allows these experiences to be an integral part of 
faculty members’ teaching role. Household surveys indicated partici-
pants decreased emergency department visits and began to take on 
preventive health measures after the first two years of the program. 
In collaboration with law students and faculty, this program also 
assisted households in securing direct financial benefits. Next, the 
medical school aims to understand the development of entrustment 
for medical students working with interprofessional teams. They will 
also better integrate social accountability competencies and social 

determinants cases throughout the curriculum. Lastly, the medical 
school is developing a system to evaluate individual, household, 
program, and system level impact and is integrating informational 
technology systems to display social determinants information 
within the electronic medical records. Health professions education 
programs may use this service learning model to increase exposure 
to and the quality of interprofessional learning experiences.

Gruppen LD, Burkhardt JC, Fitzgerald JT, et al. Competen-
cy-based education: Programme design and challenges to 
implementation. Med Educ. 2016;50:532-539.

This article describes the design of and challenges to implementing 
a competency-based education (CBE) program in the context of 
a Master of Health Professions Education program at one medical 
school. The authors use an existing definition which identifies a 
focus on outcomes, an emphasis on abilities, a reduced emphasis 
on time-based training, and the promotion of learner centeredness 
as four distinct features of CBE. In addition, the program utilizes 
entrustable professional activities (EPA) for learning and assessment 
to support an individualized curriculum. A decreased emphasis on 
time-based training is identified as the facet of CBE programs that 
is slowest to be adopted, with most programs using competen-
cy-based assessment to validate student competence, rather than as 
a method of progression through a program. The program described 
in this paper follows the defined CBE model very closely by map-
ping EPAs to educational competencies to track learner assessment. 
Learner experiences are aligned with their professional roles and 
previous experience can be accounted for if demonstrating proper 
completion of an EPA. However, in implementing this CBE program 
challenges were encountered: feedback is more difficult to provide 
as students are used to assessment being a form of evaluation 
and not a guide to learning; the traditional university paradigm of 
administrative structures related to registration, tuition, etc., are not 
conducive a CBE program; individualization requires more time to 
collaboratively design a learning program; and community building 
within the program is harder to achieve because of the program’s 
emphasis on asynchronous learning. This article informs education 
programs interested in implementing CBE. The program described 
in this article serves as an example of how a CBE program in medical 
school could be structured. 

Gruppen LD, Stansfield RB. Individual and institutional  
components of the medical school educational environment. 
Acad Med. 2016;91:S53-S57

This study sought to understand the dynamic relationship between 
individual and institutional components to the learning environ-
ment as well as their relative contributions. The authors utilized data 
from the American Medical Association’s Learning Environment 
Study, which included student perceptions of the learning envi-
ronment through administration of the Medical School Learning 
Environment Scale (MSLES). Hierarchical linear models were used 
to estimate the variance of MSLES scores with both individual and 
institutional factors. In the models, individual-level factors included 
sex, minority status, and the amount of time between the students’ 
completion of their undergraduate program and matriculation into 
medical school. Additionally, psychosocial factors were included, 
such as perceptions of clinical empathy, patient-centeredness, and 
tolerance of ambiguity scores that were all collected at matricula-
tion. Institution-level factors in the model included the number of 
students enrolled, in-state tuition, average Medical College Admis-
sion Test scores, and percentage of applicants accepted. All institu-
tion-level information was found online. Overall, this study found 
that learning environment ratings were accounted for more by 
individual-level factors than institution-level factors. Although some 
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individual differences are due to perceptions, others reflect the dif-
ferent environments that may occur within a single school. Although 
empathy was found to have a strong relationship with MSLES scores 
in this study, it is evident through this model that many other indi-
vidual characteristics influencing perceptions of the environment 
have yet to be identified. This study extends the medical education 
community’s understanding of the learning environment and gives 
direction for additional research needed to understand this com-
plex, multi-faceted construct.

Hauer KE, Boscardin C, Fulton TB, Lucey C, Oza S, Teherani A. 
Using a curricular vision to define entrustable professional 
activities for medical student assessment. J Gen Intern Med. 
2015;30:1344-1348. 

This article describes the process that the University of California, 
San Francisco, School of Medicine set in motion to design entrust-
able professional activities (EPAs) for assessment in a new curriculum 
and to gather evidence of content validity. This project included 
the participation of nineteen medical educators, in which fourteen 
completed both rounds of a Delphi survey. The article discusses 
the five steps for defining EPAs and assessment strategies; defining 
competencies and milestones; and mapping milestones to EPAs. A 
Q-sort activity and Delphi survey involving local medical educators 
established consensus and prioritization for milestones for each EPA. 
For four EPAs, most milestones had content validity indices (CVIs) of 
at least 78%. For two EPAs, two to four milestones did not achieve 
CVIs of 78%. The article describes a stepwise procedure for develop-
ing EPAs that capture essential physician work activities defined by 
curricular vision, as well as structured procedures for soliciting fac-
ulty feedback and mapping milestones to EPAs that provide content 
validity. This article informs health professions educators interested 
in developing and improving EPAs, milestones, and competencies.

Hawkins RE, Welcher CM, Holmboe ES, et al. Implementation of 
competency-based medical education: are we addressing the 
concerns and challenges? Med Educ. 2015;49:1086-1102.

This article discusses competency-based medical education (CBE) 
emerging as a core strategy to educate and assess the next gen-
eration of physicians. The advantages of CBE include a focus on 
outcomes and learner achievement; requirements for multifaceted 
assessments that embrace formative and summative approaches; 
support of a flexible, time-independent trajectory through the 
curriculum; and increased accountability to stakeholders with a 
shared set of expectations and a common language for education, 
assessment and regulation. Despite the advantages of CBE, numer-
ous concerns and challenges have been described such as increased 
administrative requirements; the need for faculty development; the 
lack of models for flexible curricula; and inconsistencies in terms and 
definitions. The article summarizes responses from the education 
community regarding the CBE concerns and challenges. The issues 
with implementation of CBE have begun to be addressed by the ed-
ucation community. Models and guidance exist to inform implemen-
tation strategies across the continuum of education and focus on 
the more efficient use of resources and technology as well as the use 
of milestones and entrustable professional activities-based frame-
works. CBE definitions and frameworks remain a significant obstacle. 
Much work remains to bring rigor and quality to workplace based 
assessment. The article’s focus on CBE implementation informs gaps 
in the health professions education literature. 

Hersh WR, Gorman PN, Biagioli FE, Mohan V, Gold JA, Mejicano 
GC. Beyond information retrieval and electronic health record 
use: Competencies in clinical informatics for medical education. 
Acad Med. 2014;5:205-212. 

This article describes an expanded curriculum at one medical 
school that includes a comprehensive set of 13 medical informatics 
competencies. A broad set of competencies was developed using 
an exploratory qualitative methodology. A set of learning objectives 
was developed for each competency. A time in the curriculum at 
which each concept should be taught was assigned, and each learn-
ing objective was mapped to an Accreditation Council for Graduate 
Medical Education competency. In addition, designations were 
made of where specific learning activities would take place during 
specific parts of the curriculum from the first to the last year of med-
ical school. Future needs for sustaining an integrated medical infor-
matics curriculum include the development of evaluation tools for 
the competencies and activities, collaboration between informatics 
specialists and clinical educators to design and implement learning 
experiences, and a longitudinal evaluation of the implementation of 
medical informatics competencies described in this article. This arti-
cle informs medical education programs by providing a foundation 
of medical informatics competencies that may be integrated within 
a clinical and health systems science curriculum. 

Hortsch M, Mangrulkar RS. When students struggle with gross 
anatomy and histology: A strategy for monitoring, reviewing, 
and promoting student academic success in an integrated pre-
clinical medical curriculum. Anat Sci Educ. 2015;8:478-483. 

This article discusses barriers and strategies to teaching anatomy 
and histology within an integrated curriculum at one medical 
school. Medical school curricula are changing to make preclinical 
coursework relevant to the clinical experience, which may present 
new challenges to students. Although some schools have estab-
lished strategies to improve student performance, there is not one 
clear method for student remediation. Furthermore, anatomy and 
histology have unique barriers for learners that may also vary based 
on the learner’s strengths. Specifically, it may be more difficult 
to identify struggling students early in their education within an 
integrated curriculum where these content areas are dispersed lon-
gitudinally. At the University of Michigan Medical School students 
receive lectures and are regularly assessed on their ability to apply 
what they have learned in their organ-based sequences as it relates 
to anatomy and histology. Images used on the examinations are not 
ones that students have seen before, requiring increased analytical 
ability to interpret images and apply them to facts and processes. 
Students struggling in anatomy have similar difficulties in other 
aspects of their academic learning, but most students will find help-
ful strategies to learn this material and develop these skills. At this 
school, struggling students are typically identified through a Basic 
Science Academic Review Board, program directors, or a learning 
support team. Directors of individual sequences may have trouble 
identifying struggling students because each sequence only lasts a 
few weeks. Struggling students are typically advised to: utilize learn-
ing objectives to focus their learning; deliberately plan how to use 
available resources; attend lectures in person rather than listening 
to the audio or attending virtually; better prepare for lab sessions; 
and improve test taking skills for each subject. However, it may still 
take a few months for a review board to synthesize early assessment 
information to identify struggling students, and, at that point, other 
issues may arise or the student may be hesitant to seek help, delay-
ing the improvement process for students who require assistance. 

House J, Sun JK, Sullivan A, Ross P. Introduction to interpro-
fessional education using health professionals. Med Educ. 
2016;50:564-591.

This article describes the characteristics and outcomes of an inter-
professional education program with the goal of preparing stu-
dents to work within a care team. Students completed a quiz at the 
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beginning of the first year prior to attending small-group sessions 
with various health care professionals (not limited to social worker, 
dietician, respiratory therapist), and the discussions were based on 
the results of the quizzes. To give context to the discussions, health 
professionals showed a video depicting an emergency department 
visit and students learned about their different roles. The students 
and health professionals involved felt that this was a valuable oppor-
tunity for medical schools to engage and learn about the roles and 
education of other professionals in the health care setting. Similar 
programs at health professions institutions may be developed to 
address curricular gaps in interprofessional education. 

Leep Hunderfund AN, Dyrbye LN, Starr SR. Role modeling 
and regional health care intensity: U.S. medical student atti-
tudes toward and experiences with cost-conscious care. Acad 
Med.2017;92:694-702.

This article describes a survey distributed to students at 10 different 
medical schools to examine their attitudes toward cost-conscious 
care and whether regional health care intensity is associated with 
reported exposure to physician role-modeling behaviors related to 
cost-conscious care. Regional health care intensity was measured 
using Dartmouth Atlas End-of-Life Chronic Illness Care data, ratio 
of physician visits per decedent compared with the U.S. average, 
ratio of specialty to primary care physician visits per decedent, and 
hospital care intensity index. In adjusted linear regression analyses, 
students in higher-health-care-intensity regions reported observing 
significantly fewer cost-conscious role-modeling behaviors. For each 
one-unit increase in the three health care intensity measures, scores 
on the 21-point cost conscious role-modeling scale decreased. The 
results from the survey concluded that medical students encounter 
conflicting role-modeling behaviors, which are related to region-
al health care intensity. This article informs medical educators by 
providing insight to how enhancing role modeling in the learning 
environment may help prepare future physicians to address health 
care costs. 

Leep Hunderfund AN, Reed DA, Starr SR, Havyer RD, Lang TR, 
Norby SM. Ways to write a milestone: Approaches to operation-
alizing the development of competence in graduate medical 
education. [published online ahead of print on March 28, 2017]. 
Acad Med. doi:10.1097/ACM.0000000000001660.

This study examines approaches to articulating competence within 
the Accreditation Council for Graduate Medical Education’s (ACGME) 
milestones across different core competencies. ACGME milestone 
project documents were used in this analysis, and each subcompe-
tency was examined to understand the development of competence 
within the milestones. The authors conducted an inductive analysis 
of the milestones to identify different approaches. When no new ap-
proaches were identified, different methods were compared across 
the core competencies. Fifteen approaches were identified through 
this analysis and grouped into four categories to depict whether the 
methods used focused on the learner, the context, social interac-
tions, or the supervisor. Focus on the learner was the largest catego-
ry identified, and approaches in this group described the learner’s 
ability to perform different tasks that became increasingly difficult, 
to improve performance or speed of a task, progression from per-
forming parts of a task to the whole task, consistent demonstration 
of a behavior or skill, attitudes toward certain activities, or the pro-
gression of knowledge or ability. Furthermore, approaches focusing 
on context were described in terms of the type of situation that 
the learner is presented with. Additionally, approaches focused on 
social interactions identified progressions of the learner’s ability to 
teach, lead, role model, or consult. Lastly, the approach focused on 
the supervisor described the learner’s increasing ability to perform 

independently. This study also identifies how multiple approaches 
were utilized within milestones that describe a subcompetency, 
as well as specific methods that were common among each core 
competency. An understanding of different conceptual frameworks 
and approaches used to develop milestones may assist in improving 
future milestones, as well as guide educators in developing new 
milestones for emerging content areas.

Lewis JH, Whelihan K, Navarro I, Boyle KR, and SDH Card Study 
Implementation Team. Community health center provider abil-
ity to identify, treat and account for the social determinants of 
health: A card study. BMC Fam Pract. 2016;17:121.

This study examines community health center provider perceptions 
of the impact of social determinant of health (SDH) factors on their 
patients, as well as the providers’ capacity to address and code 
for services that focus on SDH. This research utilized a card study 
approach to collect real-time data about patient care. Practitioners 
complete these cards during their patient encounters. The cards in-
cluded 16 SDH that are not commonly collected as part of a routine 
social history. All centers used as the settings for this study were 
Federally Qualified Health Centers, which were rural in California and 
urban in Illinois and New York. Providers’ perceptions of their under-
standing and ability to identify SDH, perceptions of the importance 
of SDH, and perceptions of community health center resources, and 
rate of referral was assessed using a 5-item pre-study survey. After 
the survey, providers received a lecture on SDH and training on 
how to complete the card. Qualitative data regarding the providers’ 
ability to identify and address SDH, as well as their perceptions of 
specific SDH were collected on the cards. Pre-study surveys were 
completed by 43 providers, and results indicated that they were 
familiar with and viewed SDH as important factors that affect their 
patients’ health. Although they indicated that they often refer their 
patients to resources, they also indicated neutrality regarding avail-
ability of resources. Out of 747 patient encounters, only 34 patients 
did not have any SDH factors identified. Factors identified per pa-
tient ranged from 1 to 12 with an average of approximately 2 factors 
per encounter with a total of 1584 factors identified. Out of the 1584 
identified factors, 493 had associated counseling and intervention 
strategies, 108 included diagnosis codes, and 20 included billing 
codes. Educational limitations, language barriers, and family care 
demands were the most identified factors. This study also examines 
the amount of services provided for each SDH, as well as which 
SDH were provided with diagnostic and/or billing codes. Lastly, the 
authors examine differences in the card study between \ health cen-
ters in each state. Although providers understand the importance 
of SDH, they were not able to provide resources or associate codes 
for treating SDH. This study articulates the need for an increased 
focus on preparing medical students to identify and address SDH in 
practice, which may include educating students how to include SDH 
in the electronic health record. 

Lomis K, Amiel JM, Ryan MS, et al. Implementing an entrustable 
professional activities framework in undergraduate medical 
education: Early lessons from the AAMC Core Entrustable 
Professional Activities for Entering Residency Pilot. Acad Med. 
2017;92:765-770.

This article presents the structure and preliminary results of the core 
entrustable professional activities (EPA) pilot group to guide insti-
tutions planning to implement the core EPA framework. These pilot 
schools are designing and implementing educational systems that 
use the core EPA framework to develop tools for assessing student’s 
readiness to perform the core EPAs. They are also sharing lessons 
learned facilitating adaptation of the core EPA framework at other 
medical schools. The early work of this group focused on defining 
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a vision and shared mental model of the EPA framework. After a 
review of the core EPA framework, several schools were assigned to 
each EPA. Each school will implement the core EPA framework as it 
best fits with their curriculum and will follow guiding principles, but 
implementation will differ between schools. As such, understand-
ing how to best assess and report the core EPAs will be an iterative 
process. In addition to focusing on each EPA, teams are also focusing 
on formal entrustment, assessment, curriculum development, and 
faculty development. These groups have developed two manuals, 
one for curriculum developers mapping the core EPAs to domains of 
competence, and the other for faculty and learners describing the 
core EPA framework. The group has been focusing on developing 
additional frameworks in the aforementioned topic areas to assist 
other schools in implementing the core EPAs. Further work is need-
ed to develop or identify multiple assessments necessary to facilitate 
summative entrustment decisions in the context of each school’s 
curriculum. A systematic approach should include faculty develop-
ment to facilitate coaching and feedback for student improvement. 
Entrustment decisions need to be standardized across schools to 
facilitate the educational handover from medical school to residen-
cy. Until this work is standardized, it should not be used formally 
across institutions; future work will include a learning community 
of educators external to the current pilot group. Efforts of the core 
EPA pilot schools will help inform the health professions education 
community on making entrustment decisions, which will eventually 
help facilitate learners’ transitions. This pilot group also provides an 
example of a multi-institutional collaborative approach to develop-
ing consensus on complex concepts in medical education. 

Lomis KD, Russell RG, Davidson MA, et al. Competency mile-
stones for medical students: Design, implementation and analy-
sis at one medical school. Med Teach. 2017;39:494-504.

This article outlines a continuous informed self-assessment process 
utilizing competency milestones at the Vanderbilt University School 
of Medicine. In this process, learners and coaches work together 
to understand gaps in learning and areas in which each learner 
needs to improve. A committee identifies behaviors that should be 
assessed over time. Identification of these behaviors is based on fac-
ulty perceptions of importance; priorities based on various different 
existing assessments; content on which students have struggled 
with in the past; areas that are assessable in the first year. Consensus 
on priority areas was developed through a modified Delphi process, 
and milestone writing guidelines were provided to workgroups 
based on specific content areas. Assessments were recorded in 
electronic portfolios, with a customized assessment developed for 
each course. Only competencies relevant to the specific course were 
used, but course directors were not allowed to change any of the 
language. Students were trained on using the competencies for 
peer review. Using a standardized set of competencies and mile-
stones across courses provided multiple points of assessment. The 
milestones were validated using an iterative approach focusing on 
content, variation in rater scores, and feedback on the pragmatic use 
of the milestones. Results of the analysis showed that the milestones 
discerned developmental differences amongst students, and the 
same students do not receive similar milestone scores across compe-
tencies. Generally, ratings amongst faculty and peers vary, and most 
did not have consistently high or low scores. Student and faculty 
perceptions of the milestones were mixed. Some found the process 
to be a burden, while others thought it was a useful way to give and 
receive feedback. Although some students were not sure how to 
use the feedback received, this may have been related to charac-
teristics of the portfolio coach, student, or their interaction. Lastly, 
milestones were revised based on feedback received through focus 
groups and standing meetings. This article may provide guidance for 
health professions education programs interested in implementing 

a milestone-based assessment system at their institution.

McCoy L, Lewis JH, Benett T, Allgood JA, Bay C, Schwartz FN. 
Fostering service orientation in medical students through a 
virtual community health center. J Fam Med Community Health. 
2016;3:1078-1085.

This article describes a pilot of a virtual community health center 
with a focus on improving clinical reasoning, student engagement, 
collaboration, and understanding of primary care issues. In the first 
semester of their first year, student teams met with eight virtual 
families and worked through clinical case activities, which included 
history-taking, testing, diagnosing, obtaining interprofessional con-
sultations, and suggesting a treatment plan. This study incorporated 
pre-post quizzes, virtual patient simulation case-learning analytics, 
feedback, and case debrief notes. The exercises gave students an 
opportunity to improve their clinical skills with feedback, make 
team-based decisions, and discuss patient care. The study affirmed 
that students were engaged. Feedback from evaluation data were 
used to improve learning activities. This article describes how virtual 
families may be integrated in health professions curricula to teach 
students how to function in community-based health care systems. 

McCoy, Lewis JH, Dalton D. Gamification and multimedia for 
medical education: A landscape review. J Am Osteopath Assoc. 
2016;116:22-34. 

This article describes a review of gaming resources utilized in medi-
cal education and summarizes educational advantages and existing 
games, applications, and simulations. Gaming resources reviewed 
are ones that are available commercially or developed, piloted, and 
disseminated by medical educators. The authors describe the advan-
tages of gamification and multimedia in medical education as they 
relate to learning outcomes, engagement, analytics, collaboration, 
practical application, clinical decision making, distance learning, 
and feedback. This review of gamification resources provides health 
professions education programs with examples of how gamification 
may be integrated with curricula. 

McCoy, Pettit RK, Lewis JH, Allgood JA, Bay C, Schwartz FN. 
Evaluating medical student engagement during virtual patient 
simulations: A sequential, mixed methods study. BMC Med Educ. 
2016;16:1-15.

This article is a study of student engagement with clinical case 
practice using virtual patient simulation. In this study, engagement 
is measured as flow, relevance, and interest. Virtual patient simula-
tion cases were developed to expose student teams to managing a 
patient encounter and formulating a general diagnosis. Evaluation 
measures included observation forms and analysis memos, class-
room photographs, feedback forms, and exit surveys. The findings 
of this study suggest this activity fostered flow as evidenced by stu-
dents’ focus on the activity, but, while students were engaged, they 
did experience elements of cognitive overload. These activities are 
relevant to student goals of clinical case practice, exam preparation, 
and receiving feedback. This article informs the health professions 
education community’s understanding of practical facilitators and 
barriers in utilizing virtual patient simulation. 

Mello MJ, Feller E, George P, Borkan J. Advancing the integration 
of population medicine into medical curricula at The Warren 
Alpert Medical School of Brown University: A new master’s de-
gree program. R I Med J. 2015;98:22-26.

This article describes a nine-course curriculum used at one medi-
cal school for students pursuing a Master of Science in Population 
Medicine in addition to a medical degree. This program incorporates 
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continuous threads of built-in goals for the completion of a thesis as 
well as accompanying coursework. The thesis projects are designed 
to be completed over the course of the four-year medical school 
curriculum. This program mitigates barriers to medical students 
conducting research by teaching research methodology, building in 
a required independent study course, providing mentorship along 
with library and statistical support, and including scientific writing 
sessions within the curriculum. This article gives an example of how 
medical education programs may implement adaptable curricula 
focused on a diverse range of health systems science topics includ-
ing, health disparities, leadership, biostatistics, and the relationship 
between clinical and population medicine.

Morgan H, Skinner B, Marzano D, Fitzgerald J, Curran D, Ham-
moud M. Improving the medical school-residency transition. 
Clin Teach. 2016;13:1-4.

This article examines a four-week obstetrics and gynecology resi-
dency preparation course. On the first and last day of the elective, all 
13 students completed the Association of Professors of Gynecology 
and Obstetrics (APGO) knowledge assessment. Students retook 
the exam before starting their residency. The exam is designed 
to assess incoming intern knowledge based on the Accreditation 
Council for Graduate Medical Education Medical Knowledge and 
Patient Care level-1 milestones. The authors found that there was a 
statistically significant improvement from the pre-test mean to the 
post-test mean. Moreover, the authors reported that eight of the 
nine students who completed the APGO knowledge assessment 
immediately prior to the start of residency passed the exam. This 
article provides an example of how medical schools can improve the 
transition to residency by implementing and evaluating residency 
preparation courses.

Parent K, Jones K, Phillips L, Stojan JN, House JB. Teaching 
patient- and family-centered care: Integrating shared human-
ity into medical education curricula. Am Med Assoc J Ethics. 
2016;18:24-32.

This article discusses the implementation of patient- and family-cen-
tered care (PFCC) into two courses in the University of Michigan’s 
new medical school curriculum. The authors and their volunteer 
patient-family advisers developed and implemented coursework for 
medical students that emphasize PFCC principles in classroom and 
home settings. PFCC was incorporated into two courses: “Doctor-
ing: Caring for Patients, Families and Communities,” a longitudinal 
course that includes patient-student partnerships and home visits 
to lay the foundation for thoughtful and skilled clinical practice, and 
“Initial Clinical Experience,” a longitudinal clinical experience course 
organized around three aspects of health care: patients, teams and 
systems. The goal in each of these courses is to improve commu-
nication skills for both patients and the health care team, thereby 
improving the care of the patients within the health care system and 
recognizing the value of partnering with patients and family mem-
bers. This article informs medical education programs interested in 
integrating PFCC concepts into their medical school curriculum. 

Paul T. “Nothing about us without us”: Toward patient- and  
family-centered care. Am Med Assoc J Ethics. 2016;18:3-5.

This article aims to define and contextualize patient- and family-cen-
tered care (PFCC). PFCC is built upon four fundamental principles: 
treating patients and families with respect and dignity, sharing in-
formation, encouraging patient and family participation in care and 
decision making, and fostering collaboration in care delivery and 
program design, implementation, and evaluation. PFCC is about in-
cluding patients and families in all aspects of health care. As part of 
a broader movement toward participatory medicine that advocates 

for collaborative partnerships in health care, PFCC means develop-
ing partnerships with patients and their families. It involves recog-
nizing their expertise by involving them as members of clinical care 
teams, advisory committees, and regulatory research boards; and 
promoting inclusion of patients and their loved ones in bedside and 
systems-level health care dialogues. This article informs the efforts 
of health professions education programs that are incorporating the 
patient and family perspective into their curricula.

Pettepher CC, Lomis KD, Osheroff N. From theory to practice: 
Utilizing competency-based milestones to assess professional 
growth and development in the foundational science blocks 
of a pre-clerkship medical school curriculum. Med Sci Educ. 
2016;26:491-497.

This article describes one medical school’s approach to developing 
competency-based milestones for assessing foundational medical 
knowledge in the early stage of medical school. Milestones were 
mapped to 18 competencies, and students were assessed using an 
electronic form with six anchors within each competency describing 
specific behaviors. This curriculum was taught using a student-run, 
case-based format similar to problem-based learning, in which 
students rotated between groups and interacted with new students 
at each rotation. Facilitators and students were trained in mile-
stone-based assessment and were given opportunities to provide 
feedback on the process. A process of peer-assessment was includ-
ed. The milestone-based assessments were integrated with quanti-
tative assessments (e.g., quizzes, essays) to make passing decisions, 
and students needed to receive adequate scores in all domains to 
pass (i.e., excellent performance in three domains and deficiency in 
one domain did not warrant a passing grade). This article extends 
the health professions education literature on competency-based 
education and provides an example of implementation at one 
medical school.

Pinelli V, Stuckey HL, Gonzalo JD. Exploring challenges in the 
patient’s discharge process form the internal medicine service: 
A qualitative study of patients’ and providers’ perceptions. [pub-
lished online ahead of print on July 7, 2017]. J Interprof Care. 
doi: 10.1080/13561820.2017.1322562.

This study explores barriers of the discharge process from the view-
point of providers and patients. The authors employed a phenom-
enological approach interviewing 39 providers and seven patients, 
as well as conducting follow-up focus groups with an additional 
41 providers to further understand particular areas recommended 
for improvement. Providers included any member of the interpro-
fessional team involved in the discharge process. The researchers 
used an inductive approach in analyzing the data, which yielded 
five primary categories of barriers: systems insufficiencies; lack of 
understanding interprofessional provider roles; poor communica-
tion; patient-perspective issues; and a poor collaborative process. 
Systems issues were the most common barrier and included barriers 
without immediate solutions. A poor understanding of provider 
roles included both a lack of understanding of interprofessional 
roles and a misunderstanding of one’s own role. In general, infor-
mation communication, specifically discharge instructions were not 
efficient and written to the patient’s level of understanding. Patient 
issues were specific to individual patients and included factors that 
may lead to adverse events. Lastly, one main contributor to poor 
collaboration was the absence of any team member on rounds. The 
patients’ main issues were related to the perceived lack of commu-
nication between providers at the time of discharge. Additionally, 
the authors synthesized suggested strategies for improving the care 
transitions based on communication, collaboration, systems factors, 
and patient factors. The practice issues articulated in this article 
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highlight the need for medical students to be further exposed to 
systems practices and taught health systems science concepts.

Rappaport L, Coleman N, Dumenco L, Tobin-Tyler E, Dollase RH, 
George P. Future health disparity initiatives at the Warren Alpert 
Medical School of Brown University. R I Med J. 2014;97:36-39.

This article highlights the need for medical schools to teach students 
about health disparities and social determinants of health in an 
evolving health care system. Additionally, it describe one medical 
school’s plans to deliberately include these topics in the curriculum, 
in addition currently teaching them to first- and third-year students 
within existing integrated curriculum and clerkships. Future curric-
ulum development efforts at this institution will include a master’s 
degree program in primary care and population medicine, which 
will utilize the longitudinal integrated clerkship model and include 
additional courses focusing on the intersection of clinical medicine, 
population health, and health care policy, as well as opportunities to 
address these issues through scholarly projects. Lastly, students ini-
tiated a symposium to focus on health disparities issues and receive 
feedback from local stakeholders regarding key content areas that 
have yet to be addressed. This article provides a solution for further 
integrating health disparities and social determinants of health 
content within the medical school curriculum.

Santen SA, Seidelman JL, Miller CS, et al. Milestones for internal 
medicine sub-interns. Am J Med. 2015;128;7:790-798.

This article defines milestones for fourth-year medical students in an 
internal medicine sub-internship to obtain a better understanding 
of tasks that medical students can perform with indirect supervi-
sion. Surveys for medical students and attending physicians were 
created based on a literature review and perceptions of faculty and 
students. The surveys contain the same content but are modified to 
fit their positions. The surveys were piloted, and validity evidence 
for content, response process, and internal structure was collected. 
A majority of faculty reported that behaviors they would sometimes 
or never supervise medical students on are reflected in a “reporter” 
level category and include the history and physical as well as data 
collection. Other behaviors that the majority of faculty reported they 
would always supervise medical students on are in the category 
of “interpreter” level and include significant physical examination 
findings and test results. Although there were many discrepancies 
between faculty and students in their perceptions of the level of 
supervision required for specific behaviors, faculty also noted that 
their level of trust is based on knowing the student. The results of 
this study complement national efforts in developing competen-
cy-based education programs for medical schools and residencies, 
and the methodology used in this article may inform medical edu-
cation programs in identifying the level of entrustment placed upon 
students participating in systems-based activities.

Shenson JA, Adams RC, Ahmed ST, Spickard A. Formation of a 
new entity to support effective use of technology in medical 
education: The student technology committee. JMIR Med Educ. 
2015;1:e9.

This article presents the findings of a medical student-led and 
faculty-supported technology committee developed at Vander-
bilt University School of Medicine to harness valuable input from 
students in a comprehensive fashion. A committee was established 
with cooperation of school administration, a faculty adviser with 
experience launching educational technologies, and a group of stu-
dents passionate about this domain. The committee serves four key 
functions: acting as liaisons between students and administration; 
advising the development of institutional educational technologies; 
developing, piloting, and assessing new student-led educational 

technologies; and promoting biomedical and educational informat-
ics within the school community. The committee’s success hinges on 
member composition, school leadership buy-in, active involvement 
in institutional activities, and support for committee initiatives. 
At the conclusion of this committee’s implementations students 
have integral roles in advancing medical education technology to 
improve training for 21st-century physicians. This student technol-
ogy committee model provides framework for this integration, can 
be readily implemented at other institutions, and creates immediate 
value for students, faculty, information technology staff, and the 
school community. 

Skochelak S, Swee D, Elliott V. Building the medical school of the 
future: Working with the AMA Accelerating Change in Medical 
Education initiative. MD Advis. 2016;9:4-6.

This article summarizes the need for change within medical educa-
tion and the current work of the American Medical Association Ac-
celerating Change in Medical Education Consortium. Mainly, medical 
education has not kept up with changes in the health care system. 
This article describes aspects of the grant projects of the first cohort 
of the consortium and gives an example of how the projects of the 
consortium’s second cohort complement and enhance this work. 
In addition, the authors give examples of how the consortium has 
interacted with the broader medical education community through 
conferences and publications. 

Skochelak SE, Stack SJ. Creating the medical schools of the 
future. Acad Med. 2017;92:16-19.

This article discusses the need for change within medical education. 
The gap continues to widen between how physicians are trained 
and the future needs of our health care system. The American 
Medical Association (AMA) is working to support innovative models 
through partnerships with medical schools, educators, professional 
organizations, and accreditors to create the medical school of the 
future. In 2013, the AMA designed an initiative to support rapid 
innovation among medical schools and disseminate the ideas being 
tested to additional medical schools. Awards of $1 million were 
made to medical schools to redesign curricula for flexible, individ-
ualized learning pathways, measure achievement of competencies, 
develop new assessment tools to test readiness for residency, and 
implement new models for clinical experiences within health care 
systems. Most of the schools have embarked on major curriculum 
revisions, replacing as much as 25% of the curriculum with new 
content in health systems science in all four years of training. In 
2015, the AMA invited 21 additional schools to join the 11 founding 
schools in testing and disseminating innovations through the con-
sortium and beyond. This article gives an overview of the American 
Medical Association Accelerating Change in Medical Education 
Consortium and the overall goals. 

Sozener CB, Lypson ML, House JB, et al. Reporting achievement 
of medical student milestones to residency program directors: 
An educational handover. Acad Med. 2016;91:676-684.

This article describes the use of a post-Match milestone-based medi-
cal student performance evaluation for assessing the competency of 
medical students entering emergency medicine residency programs 
to assist in the educational handover process. An ad hoc Emergency 
Medicine Medical Student Milestone Competency Committee was 
formed with the goals of developing such a performance evaluation, 
providing program directors with the results of these evaluations, 
and receiving feedback on the evaluation from program directors. 
This process was completed for seven students entering emergency 
medicine residencies at six distinct institutions, none of which were 
the same institution as their medical school. Performance data in 
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this evaluation included an emergency medicine clerkship assess-
ment, the Comprehensive Clinical Exam, an emergency medicine 
boot camp elective, and other sources including USMLE scores. 
The committee mapped assessments to the emergency medicine 
milestones before generating evaluation results for each student, 
and each student reviewed their program director letters with no 
suggestions for revisions. Three milestones related to ultrasound 
utilization, observation/reassessment, and patient safety could not 
be assessed, and all students met level 1 or level 2 milestones. Out 
of five program directors who replied, all thought the evaluation 
provided information not traditionally available and could be useful 
for all residents. This article provides an example of how the medical 
school to residency continuum could be improved by providing 
program directors with additional assessment information regarding 
incoming interns. 

Spickard A, Ahmed T, Lomis K, Johnson K, Miller B. Changing 
medical school IT to support medical education transformation. 
Teach Learn Med. 2016:28;80-87.

This article describes the design and implementation of a learning 
management system (LMS) at one medical school implementing 
major curricular changes. After testing different methods, the med-
ical school created a new educational portfolio platform by adapt-
ing existing open source software to their local systems. This new 
product filled a gap in their new curriculum and existing systems by 
creating a product that supports active learning, longitudinal experi-
ences, and competency-based assessment. Faculty and students use 
a single sign-on to access features of the portfolio that allow for the 
instruction of new educational pedagogies, communication and file 
sharing between all students and faculty, and the ability to support 
individual learning plans. In addition, learning plans allow coaches 
to track student’s goals and receive alerts if learners are not on track. 
Success of the LMS has led to its adoption by some residencies 
at the same institution. This article provides an example of how 
educational IT can be used to complement the implementation of 
a new curriculum focused on active- and team-based learning and 
integrated workplace-based experiences, as well as progression 
through a competency-based curriculum.

Starr SR, Reed DA, Essary A, et al. Science of health care delivery 
as a first step to advance undergraduate medical education: A 
multi-institutional collaboration. Healthc (Amst).2017;5:98-104.

The article identifies a framework for the science of health care deliv-
ery (SHCD) through the collaboration of six institutions. The authors 
present various approaches to the SHCD curriculum from differ-
ent medical schools. Shared challenges among the universities in 
implementing SHCD curricula in undergraduate medical education 
include student engagement, faculty development, and curricular 
integration. To alleviate such challenges, first schools need clear and 
identifiable learning outcomes. Second, schools need to provide 
faculty development surrounding SHCD. Third, students need valid 
and authentic assessments. Lastly, a clear value must be established 
to align SHCD curriculum with clinical practice. This article informs 
medical education programs of different approaches to implement-
ing SHCD curricula, as well as associated barriers and facilitators of 
implementing this curriculum. 

Starr SR, Agrwal N, Bryan MJ. Science of health care deliv-
ery: An innovation in undergraduate medical education to 
meet society’s needs. [published online ahead of print on 
Aug. 2, 2017]. Mayo Clin Proc Inn Qual Out. doi: 10.1016/j.
mayocpiqo.2017.07.001. 

This article outlines Mayo Clinic School of Medicine’s Science of 
Health Care Delivery (SHCD) curriculum. Six domains of knowledge 

are included in the framework including person-centered care; 
population-centered care; team-based care; high-value care; health 
care policy, economics, and technology; and leadership. The edu-
cational methods used in the curriculum include blended learning, 
simulation, and longitudinal curricular threads. The authors describe 
aspects of their student assessment and program evaluation which 
include standardized cases, a health systems science examination, 
and surveys capturing perceptions of SHCD topics. All students who 
matriculate on or after 2015 earn the Certificate of Science in Health 
Care Delivery. Student perceptions about the program were identi-
fied as a challenge in implementing this new curriculum, primarily 
in regards to the curriculum having an inconsistent focus with their 
expectations. The authors suggest more transparency of the impor-
tance of a SHCD curriculum at the time of medical school interviews, 
as well as greater emphasis by residencies regarding the importance 
of a SHCD education. Second, faculty development is presented as a 
challenge in implementing the SHCD curriculum insofar as the facul-
ty gained minimal to no formal education surrounding SHCD knowl-
edge. These challenges are ongoing and continue to be addressed 
based on needs, gaps, and student feedback. This article presents an 
example of how a health care delivery curriculum framework may 
be integrated within a medical school curriculum to fit the needs of 
other medical education programs.

Thayer EK, Rathkey D, Miller MF, et al. Applying the institutional 
review board data repository approach to manage ethical con-
siderations in evaluating and studying medical education. Med 
Educ Online. 2016;21:10.3402/meo.v21.32021.

This article reviews institutional review board issues with regard 
to valuation and research in medical education and two schools’ 
application of a data repository approach to mitigate these issues. 
This approach is specifically helpful for institutions implementing 
and evaluating curricular innovations. One school included medical 
students, residents, and fellows in their data repository, and data are 
only included if it is a standard part of the educational experience, 
collected for all trainees, and if the trainee has actively consented 
to allow for identified data to be used in the registry. With an 86% 
consent rate for medical students and 71% for residents, there are 
2066 individuals in the registry, 183 of which have data from both 
medical school and residency. Another medical school uses a similar 
repository to collect medical student data and uses this to facilitate 
feedback for students within an individualized curriculum, as well 
as including data within observational studies to improve curricular 
approaches. In preparing a repository application, it is important to 
identify primary data collection periods, specific plans for how the 
data will be used longitudinally, and how the data will be retrieved 
for analytic purposes. For example, schools may deliberately request 
sharing data with other institutions for joint research opportuni-
ties. This article informs health professions education programs in 
describing how they may create a data repository for collecting, 
analyzing, and sharing data for the purpose of educational research.

Tsai J, Ucik L, Baldwin N, Hasslinger C, George P. Race matters? 
Examining and rethinking race portrayal in preclinical medical 
education. Acad Med. 2016;91:916-920.

This article discusses race portrayal in preclinical medical education. 
The article focuses on a sampling of lecture slides at the authors’ 
medical school over a three to five month time frame that demon-
strated that race was almost always presented as a biological risk 
factor. This presentation of race as an essential component of epi-
demiology, risk, diagnosis, and treatment without social context is 
problematic as a broad body of literature supports that race is not a 
robust biological category. The authors opine that current preclinical 
medical curricula inaccurately teach race as a definitive medical cat-
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egory without context, which may perpetuate misunderstandings of 
race as a bio-scientific datum, increase bias among student-doctors, 
and ultimately contribute to worse patient outcomes. The survey 
led to the implementation of changes in curriculum for first and 
second-year orientation, doctoring, and preclinical courses as part 
of the creation of a longitudinal curriculum on race in medicine. This 
article informs other medical schools interested in making changes 
to adequately contextualize race in their curriculum. 

Tunkel AR. Health disparities education – the time is now.  
R I Med J. 2014;97:21.

This article stresses the need for health disparities education despite 
a lack of consensus on the definition of health care disparities. As 
long as there are inequities in health outcomes, students need to be 
taught about the social determinants of health in settings that affect 
outcomes. In addition, the author introduces a special issue of this 
journal highlighting innovations at one medical school that address 
these issues. This article describes the need for education addressing 
health care disparities and the social determinants of health. 

Wagenshutz H, McKean E, Zurales K, Santen S. Facilitating guid-
ed reflections on leadership activities. Med Educ. 2016;50:1149-
1150.

This article presents an instructional strategy from the University of 
Michigan on implementing Borton’s framework (What? So what? 
Now what?) to broaden recognition about concepts of leadership 
among first year University of Michigan medical students. The au-
thors describe the process of leadership learning opportunities, in-
cluding leadership reflection throughout medical students’ first year. 
In these reflections, the authors implement Borton’s framework and 
students identify the task, articulate the significance, and synthesize 
their goal setting. The authors found that the model facilitated ob-
jective assessment of students’ reflections. Furthermore, the authors 
promote further instruction in Borton’s framework to help students 
further develop effective leadership skills. This article describes an 
instructional approach that may be integrated within other health 
professions education programs to provide medical students with 
the tools to recognize various leadership opportunities.

White J, Riese A, Clyne B, Vanvleet MW, George P. Integrating 
population and clinical medicine: A new third-year curriculum to 
prepare medical students for the care of individuals, panels, and 
populations. R I Med J. 2015;98:32-35.

This article describes a Primary Care-Population Medicine program 
at one medical school aimed at filling curricular gaps addressing the 
integration of population and clinical medicine. A course teach-
ing this content will include small group sessions and case-based 
sessions which follow a family’s interaction with the health care 
system. The course will also include longitudinal threads of the 
social and community context, quality improvement, and leadership 
which include experiential learning opportunities. Learning in this 
course will be done in conjunction with medical training within a 
longitudinal integrated curriculum. This article gives medical school 
an example of how conceptual and experiential opportunities of 
teaching components of health systems science can be integrated 
within a curriculum. 

Welcher CM, Hersh W, Takesue B, Elliott VS, Hawkins RE. Bar-
riers to medical students’ electronic health record access can 
impede their preparedness for practice. [published online 
ahead of print on July 25, 2017]. Acad Med. doi: 10.1097/
ACM.0000000000001829.

This article describes the current limitations surrounding medical 

student access to electronic health records (EHRs). While there is 
widespread access to EHRs by universities, student access remains 
inconsistent. The implications of such access includes students 
lacking skills including patient charting and accessing lab results. 
Second, first-year residents then end up spending too much time 
familiarizing themselves with EHRs, shifting some focus away from 
patient care. Some medical schools have allowed students access 
to EHR simulations and electronic templates; however, these tools 
do not provide necessary skills in data management. The authors 
attribute limitations of student access to EHRs to strict interpreta-
tions of current HIPAA laws, even though patient care team mem-
bers are allowed access—including medical students. Secondly, 
because there are various EHRs, a medical student’s familiarity with 
one system does not mean fluency for all EHR systems. The authors 
further discuss policy proposals for implementing greater medical 
student access to EHRs. These proposals include assigning medical 
students unique usernames and passwords, along with supervisor 
sign off and feedback to all medical student EHR notes. Lastly, the 
authors provide innovative models of EHR access by identifying 
best practices from United States medical schools who have allow 
students access to EHRs as a teaching tool. Additional solutions to 
these issues include the growing interoperability of systems improv-
ing student adaptability to various EHR systems, as well as a more 
robust medical education training. The authors advocate for more 
consistent and thorough student access to EHRs as a method for 
better preparing medical students for residency and practice, and 
provides examples of how health professions education programs 
may integrate EHRs within their curricula.

Wiest K, Farnan J, Byrne E, et al. Use of simulation to assess in-
coming interns’ recognition of opportunities for Choose Wisely. 
J Hosp Med. 2017;12:493-497.

This article describes a study assessing postgraduate year one 
(PGY1) interns’ identification of Choosing Wisely™ low-value care rec-
ommendations through participation in a simulation at the Univer-
sity of Chicago medical school. This particular simulation, “Room of 
Horrors,” simulates an inpatient hospital room. There are eight identi-
fiable safety hazards, and four additional low-value hazards. The 120 
PGY1 interns in this study represented 60 medical schools and seven 
different specialties. Data collected in this study was comprised of 
free-response answers, which were manually coded. Furthermore, 
the use of descriptive statistics summarized mean percentages 
for each hazard. T-tests were also extensively used to compare 
various results, including low-value versus safety hazards. In part, 
the authors found that participants identified significantly fewer 
low-value hazards than safety hazards. Second, there was a statisti-
cally insignificant difference between interns in procedural-intensive 
versus non-procedural-intensive specialties in identifying low-value 
hazards. Third, interns identified significantly less chart-based errors 
than room-based errors. In the participants’ follow up and feedback, 
they expressed an assumption that patient charts were correct. The 
authors’ findings suggest PGY1 interns exhibit inadequate identifica-
tion of low-value care, emphasizing the necessity of medical schools 
to focus efforts on low-value care training to better prepare students 
for residency. Medical schools may integrate this simulation into 
their assessment of students and program evaluation to identify 
gaps in patient safety education within their curricula.

Williams BC, Mullan PB, Haig AJ, et al. Developing a professional 
pathway in health equity to facilitate curricular transforma-
tion at the University of Michigan Medical School. Acad Med. 
2014;89:1153-1156.

This article describes the development, implementation, and evalu-
ation of an optional Global Health and Disparities Path of Excellence 



45Creating a Community of Innovation: The work of the AMA Accelerating Change in Medical Education Consortium

 Back to Table of Contents

curriculum. The goals of this pathway were to deliberately address 
the school’s social mission, develop and evaluate methods of teach-
ing this content that can be adapted throughout broader medical 
education curriculum, and provide guidance in developing similar 
pathways related to different content areas. Students and faculty 
worked together to identify curricular content and instructional 
methods, metrics for assessing progress, and criteria for completion. 
Participation in the program included completion of a scholarly  
project, small-group activities and seminars, and longitudinal advis-
ing. Students’ progress through the track was monitored  
with an electronic portfolio and included narrative feedback from 

the student, adviser, and others with whom the student worked. 
Twenty-nine students completed scholarly projects and included 
content from clinical interventions to program evaluation. This  
pathway was reviewed positively by students and faculty. Awareness 
of the school’s social mission increased, and the school modified 
parts of the overall curriculum to include health disparities content 
open to all students. Additionally, students have initiated activities 
to increase the focus on these issues. This article gives medical 
schools an example of how to integrate and develop a program 
focused on teaching health disparities. 
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